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OBITUARY—MR. SAMUEL G. STINESS. 





Our last issue contained a brief statement respecting the shocking 
death of Mr. Samuel G. Stiness, who was run over by a train on the 
Consolidated Railroad, close to the station of that Company, in Paw- 
tucket, R. I., on the evening of November 5th. Deceased thought he 
had sufficient time to cross in front of the train in safety, but the slip- 
pery condition of the planking between the tracks (it was raining) caused 
him to miss his footing and he fell, the locomotive being upon him be- 
fore he could crawl out of its path or before aid to rescue him from his 
peril could be extended. Agreeably to our promise of a week ago we 
present herewith a concise and accurate history of his life, which was 
that of a singularly sincere and upright man. 

Samuel George Stiness was born in the town of Douglass, Mass., on 
September 24, 1829, and was the son of Philip Bessom Stiness, of Mar- 
blehead, Mass., the latter tracing his ancestry to the celebrated Captain 
Philip Bessom, a famous sea captain of his day, whose exploits in con- 
nection with trading between Marblehead and the East Indies are even 
to this day recounted by the sturdy merchantmen of that noted seaport. 
Shortly after the birth of the subject of this sketch the family removed 
to Providence, R. I., in the public schools of which city he received his 
education. The first authentic record of his business life shows that he 
engaged in the manufacture of jewelry in Providence, in which line he 
continued with fair success for some three or four years. In the sum- 
mer of 1864, Mr. J. H. Armington, who was then in charge of the plant 
of the Providence Gas Company, offered Mr. Stiness a position at the 
Company’s East Station, where he remained until June, 1869. At this 
time the Pawtucket Gas Company, originally a private concern owned 
by a Dr. Manchester, who carried on the business of supplying gas to 
the residents in a desultory sort of way, was organized to take over the 
Dogtor’s proprietary interests, and Mr. Stiness was appointed to super- 
intend its affairs. From the outset his management was a pronounced 
success. The plant at Central Falls, to which location the manufactur- 
ing station was transferred, was watched with zealous care, and as the 
city grew so did the business of the Company increase. Acting on Mr. 
Stiness’ advice the Company (in 1882), having completed a handsome 
and compact new plant, on a suitable site on. the Pawtucket river, re- 
moved thereto, and the history of its success, and of his well-sustained 
efforts to forward same are matters of record to the gas making fra- 
ternity of the country. Indeed, so great was Mr. Stiness’ pride in this 
fabric of his creation, that he contributed a paper descriptive of the same 
to the ’84 meeting of the New England Association of Gas Engineers, 
which paper bore the title, ‘‘ New Works of the Pawtucket (R. I.) Gas 
Company.” In this paper he called attention to the advantages result- 
ing from the use of an inclined hydraulic main of his own devising, and 
his presentation of its working aroused a lively interest over the subject 
throughout the country. In fact, the attention so aroused was sufficient 
to induce him to read another paper on the ‘‘ Results in the Use of a 
Hydraulic Main,” before the same Association, at its meeting in 86. 
He was largely concerned in causing the Pawtucket Gas Company to 
engage in the business of electric lighting supply, and his arguments in 
this direction were sufficiently cogent to induce his Directors to form 
(1883) the Pawtucket Electric Light Company, and that branch of the 
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Company’s business increased so rapidly that in 5 years’ time the 
electric plant originaJly constructed (to which notable additions had 
been made in the intervening time) was replaced (1888) by the note- 
worthy, capacious and complete equipment owned by the Company to- 
day on the Pawtucket river. In the guidance of the Pawtucket Com- 
pany’s affairs his judgment was unerring, and this is sufficiently proved 
by pointing to the wonderful success which has been and is its portion. 
Deceased was not of the kind to keep from his fellows the result of his 
experiences, and the records of our Associations show that abroad in the 
council hall, as well as in his works at home, he was ever ready to as- 
sist with voice in debate and with word in social communion. He was 
an original member of the New England Association, which body hon. 
ored him with its Presidency for three successive terms (1878-79-80), af- 
ter having served it as Vice-President in 1876-77. He was a constant 
attendant at its meetings, and by every means at his command strove to 
advance its value and worth. Besides the papers contributed by him to 
its proceedings, and which are mentioned above, he was prominent in 
committee work, in debate and in its social doings. He was elected to 
membership in the American Association at the 7th annual meeting 
(Philadelphia, October, 1879), and at the 12th annual meeting (Wash- 
ington, October, 1884) of that body he contributed two papers, entitled 
respectively, ‘‘A Positive Cure for Choked Stand-pipes,” and ‘‘ Valves 
vs. Center-seals,” both of which led to rousing discussion. Mr. Stiness, 
it might be well to remark here, contributed two papers from his desire 
to come to the Secretary’s aid in respect of a threatened paucity of com- 
munications, which goes to show that he could, as everyone who knew 
him well need not be told, be depended upon in time of emergency. 
The Association elected him to the Third Vice-Presidency at the meeting 
held in Washington last month. He was elected a non-resident member 
of the Society of Gas Lighting, May 9th, 1878, and was a frequent and 
welcome attendant at its meetings. He was one of the organizers of the 
Guild of Gas Managers (March 27th, 1880), and to show how he was ap- 
preciated by his fellows therein, one has only to turn to the JOURNAL 
for July 16th, 1894, when the Guild in a body journeyed to Pawtucket 
(July 7th) to tender him their congratulations on the occasion of the 
25th anniversary of his connection with the Pawtucket Gas Company. 
He was also prominent in the representative Association of the electri- 
cal industry. Thus as succinctly as possible we have stated his connec- 
tion with the profession which he adorned and which was not slow to 
honor him with that distinction which his fealty to it deserved. His 
history, apart from the active profession of his life, was in accord with 
his business career. He was prominent and honored in Masonic circles, 
and had always been a consistent member of the Episcopal Church, 
having been for many years a prominent supporter of the Church of St. 
George, at Central Falls, and at the time of his death was a member of 
Trinity Church, Pawtucket. Of his home life, all that can be said 
about it is that it was as harmonious and even as was his public career. 
He was united in marriage, on Aug. 15, 1854, to Miss Sarah Hutchinson, 
daughter of the late Mr. Jas. Hutchinson, of Providence, and to them three 
sons were born, of whom two (Edward C. and Geo. A.) survive, as does his 
widow. A brother (Judge Stiness, of the Rhode Island Supreme Court) 
is also living. The funeral services were celebrated at Trinity Church, 
Pawtucket, at noon of the 8th inst., and the beautiful Episcopal ritual 
for the dead never was more solemnly rendered nor more devoutly 
listened to than by the multitude present, who represented every walk in 
Pawtucket’s life. Representative delegations from the New Englani 
Association of Gas Engineers, the Guild of Gas Managers, the Society 
of Gas Lighting and the American Gas Light Association attended the 
obsequies, and assisted at the final ending in Swan Point Cemetery, 
where amidst the fast descending flakes of the season’s first snow fall 
the mortal remains of one who ever held the respect of his contem- 
poraries and the affection of his intimates were peacefully laid at rest. 








Notrs.—We understand that Captain William McGregor, who has 
occupied the position of cashier to the Pawtucket (R. I.) Gas Company 
for something like 10 years, has been appointed Superintendent of the 
Company, vice Mr. Samuel G. Stiness, deceased.—Another attempt 
is being made to resuscitate the Ellenville (N. Y.) Gas Company, and 
the parties engaged in the task are said to be Messrs. Sylvanus T. Can- 
non, Frederick 8. Howard and H. R. Steele, all of New York city.—— 
Mr. E. J. Hill, President of the Norwalk (Conn.) Gas Light Company, 
has been elected to represent the district in the next House of Represen- 
tatives,——The voters of Port Huron (Mich.) have negatived the propo- 
sition to construct for and operate on public account an electric lighting 
plant,——The proprietors of the Troy (Ohio) Gas Company have filed a 
certificate announcing an increase in the capital stock, from $22,000 to 
$30,000. 





Some Experiences with the Welsbach Incandescent 
Gas Lamp.' 
a a 
By Mr. W.S. RaTHELL, OF CarRo, ILLs. 


In these days of close competition between gas and other means of 
illumination, with incandescent electric lights in many instances s\)|( 
at cost, and too often, indeed, at less than cost of production, with tle 
are lamp no longer a commercial luxury but rather, indeed, a commer- 
cial necessity,.and with carbon oils sold at a price which places thicse 
oils in line as the most @angerous competitors known to the gas in«is- 
try, any article of merit which promises an increased amount of illum- 
ination with a decreased gas consumption, is looked upon with fayor 
and sought after diligently by the progressive gas manager. 

The days of excessive pressure, exorbitant gas bills, poor service and 
wasteful burners, coupled with a successful and dividend-paying gas 
company, have ceased to exist. 

Either the public must be supplied with the best that can be had, and 
that, too, with the least possible outlay of money, or they will discon- 
tinue the use of gas as an illuminant, and the dividend days of the com- 
pany fail to dawn. 

In the gas business, as in all other legitimate businesses, the custom- 
ers have a right to expect the very best article that can be obtained for 
the money, and not only have they that right, but in this particular 
line of business, they have the right to be supplied with, and educated 
in the use of the very best and most economical appliances that may be 
had to use our product through. 

One of the principal secrets of a successful gas business (if there are any 
secrets in the business?) is this: First—Make as cheaply as possible, and 
of as good quality as can be obtained, all the gas that you can sell ; and, 
Second—Use all means at your command, day and night, winter and 
summer, to sell all the gas that you can make. 

The question is, How can this be done? Evidently not by the use of 
antiquated and exploded methods, not with exorbitant bills, poor ser- 
vice, poorer light and kicking customers, but it may be accomplished 
by the intelligent use of modern appliances, supplied with the best arti- 
cle that we can produce with modern means of production. My expe- 
rience has taught me that a dissatisfied customer is next in injury to an 
opposition company, and that one thoroughly satisfied customer is the 
best canvasser known for the gas company. 

Using the foregoing as the leading rules of our business policy, our 
company early in 1892 began experimenting with the Welsbach incan- 
descent gas lamp, this lamp at that time not being nearly so well 
perfected as now. Our first use of the Welsbach was merely an experi- 
ment, being confined at first to a couple of lamps at our office, and one 
in the sitting-room of my residence, the Company preferring to thor- 
oughly test the utility of the lamp before offering them to our custom- 
ers. 

In September, 1893, we began introducing these lamps among our 
customers, first, as a means of withholding our customers from the out- 
stretched arms of a competing electric light company. To-day we have 
over eight hundred of these lamps in daily use in this small town, fully 
fifty per cent. of which have displaced either incandescent or arc elec- 
tric lights. 

We manufacture at Cairo a straight coal gas of approximately 1- 
candle power, using only Youghiogheny coal and a small percentage 
of cannel, and it was with this gas that the following tests of the Wels- 
bach burner were made: 

The first test of the burner was made in the early fall of 1893, and 
was a test for deterioration of mantle and consumption of gas. This 
test was made by placing a Welsbach on a fixture connected between 
the holder and the street pressure governor, interposing a meter be- 
tween the burner and the main, the pressure, 25-tenths, being the initial 
pressure of the holder ; the statement of the meter was taken, the gas 
turned on and lighted, and a record of hour and date made. This burner 
was in continuous use for the space of 1,921 hours, at the end of which 
time the mantle was destroyed by reason of the breaking of the wire sup- 
port that holds the mantle in position. The amount of gas consumed 
during these 1,921 hours was 6,474 cubic feet, or 3.37 feet per hour. 

The next test attempted was to find as nearly as possible the amount 
of heat developed for a given amount of light produced by both ‘he 
Welsbach and the ordinary gas burner. For the want of better met!:od 
for making such a test, I employed the following method of finding ‘he 
relative amount of heat produced both by the Welsbach and by the or- 
dinary Bray burner : 

I took a number each of No. 4, No. 5 and No. 6 Bray burners, and 


1. A Paper prepared for the American Gas Light Association, and published with the author's 
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tesied each on atest meter, selecting six of each number, each burner in its 
respective number, consuming the same quantity of gas per hour under 
a uniform pressure of 15-tenths. The rate of consumption per hour 
was as follows : 
No. 4 Bray, 3.8 cubic feet per hour. 
oe © a OS ¢ 
“c 6 se 5.8 “é sé 
| next took, at random, from a package of 100 Welsbach lamps, one 
No. 20 Welsbach lamp and tested it under the same pressure on the 
sue test meter, and found it to consume 3.2 cubic feet per hour. I 
then took a vessel and accurately measured one pint of water and 
placed it in the vessel. Taking the temperature, the water was found 
to be 52° F. I suspended the vessel above the Welsbach in such a man- 
ner that the bottom of the vessel was exactly 6 inches above the top of 
the Welsbach chimney. The gas was then lighted, and allowed to burn 
exactly five minutes and then extinguished, when the reading on the 
thermometer was 94°. The thermometer being suspended in such a 


manner that the bulb was entirely submerged in the water while being | 


heated. 

This operation was repeated, first, with a No. 4 Bray and then with a 
No. 5 Bray, thesame conditions of the first test being accurately observed, 
and the bottom of the vessel being 6 inches above the top of the flame. 
The No. 4 Bray raised the temperature from 52° to 88° in five minutes, 
and the No. 5 Bray raised the temperature from 52° to 94° in five minutes. 

From the above it will be 
observed that the amount 
of heat developed by the 
Welsbach burning 3.2 cu- 
bic feet per hour, and the 
No. 5 Bray burning 4.5 
cubic feet per hour, was 
exactly equal, and so it 
was found that 3.2 cubic 
feet of gas burned through 
a Welsbach in one hour 
develops the same heat 
units as 4.5 cubic feet of 
the same gas burned 
through a No. 5 Bray in 
one hour, Having no bar 
to test the illuminating 
power of the two burners, 
recourse was had to the 
following ocular test : 

I prepared a board 12 
inches wide and about 5 
feet long, and taking an- 
other piece of board 2 feet 
long, nailed it to the end 
of the longer board, so that 
the longer board stood in 
the center of the shorter 
one when the shorter one was placed face to the floor. Next a paragraph 
was selected in a daily paper, the paragraph marked, and the paper 
tacked to the upright board, so that the paragraph would be on a hori- 
zontal plane with the center of the Welsbach light. Lighting the 
Welsbach, I placed the upright board with paper attached in line with 
the burner and at such a distance that the reading was entirely ob- 
scured. I then moved the board towards the lamp slowly, until the 
paragraph was plainly legible. The board was then fastened in its 
position to the floor. Next I took a number of nipples and tees and 
placed six No. 5 Bray burners in a line four inches from center to cen- 
ter, each burner being supplied with its own key. Removing the 
Welsbach the six burners were placed in such a manner that the center 
of the flames would be level with the paragraph on the board and at 
exactly the same distance from the board that the Welsbach occupied, the 
six burners being in line across the face of the board. Commencing from 
the center burners, I lighted one after another, examining the paper 
after each burner had been lighted. When four of these burners had 
been lighted, I was able to read the paragraph. I then extinguished 
one burner, when I was unable to read, relighting the fourth burner, 
the printing was again legible. 

Now, as the No. 5 Bray consumed 4.5 cubic feet per hour and-it re- 
quired four No. 5 Brays to equal in light one Welsbach which con- 
sumed 3.2 cubic feet, we have 4x 4.5 = 18 cubic feet of gas burned in 
one hour through four No. 5 Brays equals in illumination 3.2 cubic 
feet-of gas burned through one Welsbach in one hour, and as the heat 
developed from one-Welsbach equaled~the heat developed from one 








Welsbach Incandescent Gas Burner. 


| No. 5 Bray, hence we get four times as much heat from the same vol- 
| ume of light by using the gas through the ordinary burners as we do 
| by obtaining the same amount of light from Welsbach burners, or if 
the same amount of light is required, we get one-fourth as much heat 
from the Welsbachs as we would get from ordinary burners. 

Now, assuming the gas used to be 18 candles, we have 18 + 5= 3.6 
candles per foot, and as it required four burners, using 4.5 feet to equal 
in light one Welsbach using 3.2 feet, then the four burners produced 
4 x 4.5 x 3.6 = 64.8 candles as the efficiency of the Welsbach burner, 
64.8 candles 

3.2 feet 
per foot as the efficiency of the Welsbach burner. 

Now, using the above formula, let us suppose a consumer using 12 
No. 5 Brays, who was entirely satisfied with his light but not with his 
bill, by installing three Welsbachs we get the same quantity of light 
with a consumption of 3 x 3.2 = 9.6 cubic feet per hour; whereas his 
old burners used 12 x 4.5 = 54 cubic feet per hour. Now let us sup- 
pose he used his light 5 hours per day for 30 days each month and his 
gas was purchased at $2.00 per 1,000 net, we have 

5 x 30 x 54 = 8,100 cu. ft. at $2.60 = $16.20 Brays. 
5 x 30 x 9.6=1,440 “ “ “ 2.00= 2.88 Welsbach. 


and from the above we get the following : = 20.25 candles 





Showing a saving of $13.32 for the month, 
light for light. But my experience here has been that customers prefer 
better light and invariably 
want one Welsbach in 
place of each ordinary 
burner. Under the cir- 
cumstances we have the 
following : 

5 x 30 x 54 = 8,100 cu. 
ft. at $2 = $16.20 Brays. 

5 x 30 x 38.4= 5,760 cu. 
ft. at $2 = 11.52 Welsbach, 
with four times as much 
MANTLE light, with a saving of 28.8 
per cent. in gas bills, and 
here I will say that in the 
case of 7 of our consumers, 
selected at random, who 
had introduced the Wels- 

— bach, taking 5 months dur- 
| Boeescue surroee ing the fall and winter of 
— 93 and °94, and compar- 
ing them with the corre- 
sponding months the pre- 
vious year, when they 
were using ordinary burn- 
ers, the saving was shown 
to be from 32 to 52 per cent. 

Having considered the 
Welsbach as in competi- 
tion with ordinary gas burners, let us now turn our attention to gas 












Details of Burner. 


through the Welsbach as in competition with incandescent electric - 


| lights, and for the purpose of this comparison let us place the selling 
rate of electric current at 10 cents per 1,000 Watt hours, and the sell- 
ing rate of gas at $2.00 per 1,000 net. 

We find, first, one Welsbach using 3.2 cubic feet gives 64.8 candle 
power, and one electric light at best 16 candle power, hence 4 incan- 
descent electric lamps equal one Welsbach gas lamp nearly. Now 4 
incandescent electric lamps on circuit having a pressure of 50 volts, and 
using one ampere, will give 200 Watts per hour. 

Now, let us suppose one Welsbach burning 5 hours per day for 30 
days, using 3.2 feet per hour, we have— 


3.2 x 5 x 30:=480 cu. ft. at $2.00 per 1,000 = .96 Welsbach. 
5 x 30 x 200=30,000 Watt hours at .10 per 1,000=$3.00 Electric, 


or an equal amount of light from gas at a saving of $2.04 on each 
Welsbach placed. 

From this we find that gas burned through a Welsbach incandescent 
gas lamp at $6.00 per 1,000 eubic feet, can compete with incandescent 
electric lamps with current sold at.10 cents per 1,000 Watt hours; and, 
further, as an equal number of Welsbach burners can displace an equal 
number of incandescent electric lamps, at a saving of about 12 cents per 
month, on each four Welsbachs, gas being $2.00 per 1,000 over the cost 
of incandescent electric lamps, and get four times the volume of light, 





‘item is not greater in the Welsbach than the electric, if as great, it does 


and as the cost of renewals from two years’ experience has proven this . 
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not appear that we need have any great fear of electric competition if 
we chose to use the Welsbach. 

The use of the Welsbach with us, while it certainly has reduced in- 
dividual bills very materially, yet has not affected our total output, which 
has increased in the past year, notwithstanding the dull times and the 
further fact of our Gas Company having twoelectric light plants to com- 
pete with, one of which is controlled by our Company ; the other is 
not, by any means. Our experience has been that when Welsbachs 
are installed in a dwelling, the owner invariably finds that he can af- 
ford a gas stove, if he has not one already, and if he has one already, 
he finds that he can afford to do the family laundry on the gas stove as 
well as the cooking. The business man finds his bills very much re- 
duced, and he quite readily persuades himself that more light means 
more business, and he at once gets it by increasing the number of bis 
lamps. We made quite a canvass with the Welsbach, placing some on 
trial at different places, and they were always paid for and an order 
followed for more. Quite often one Welsbach placed on trial with an 
electric light consumer, has resulted in turning the consumer to the ex- 
clusive use of gas. Four burners placed in a hotel in this city resulted 
in 74 being placed, and beside this, some of our hardest-kicking cus- 
tomers have become so fully convinced that they are recommending 
the use of gas. We thought, last season, that we had reached about 
the limit of gas stove sales—in other words, we thought the town was 
fully supplied with gas stoves, yet this season we have sold about 75 
additional stoves. Our town is not increasing in population to any 
great extent, and as we have some 1,200 meters among a population of 
12,000 or 13,000 inhabitants, about one meter to every 10 persons, it is 
seen that nearly all. worth having are using gas in some shape or other, 
particularly when it is known that one-third of our population are 
negroes whom we do not desire as consumers. The larger number of 
stoves sold have been to those already using gas, and quite a number 
of sales are traceable to the good results and the good feeling brought 
about by the use of the Welsbach. Now, the question arises, shall we 
adopt the Welsbach and diminish our present individual bills, and look 
for the return of revenue from other sources of consumption made 
practical by the Welsbach, or shall we stay exclusively by the old style 
burner with its seemingly high bills, and gradually turn our consum- 
ers to electric light and carbon oil ? 








Light Wasted in Bad Flames.' 


———= > —___ 
By Mr. N. W. Gifford, of New Bedford, Mass. 


In presenting the following, it is not expected to set forth any new 
facts or theories, but rather to call attention to the large amount of light 
lost by the use of poor burners, or perhaps it would be better to say, the 
great waste caused by the improper use of good burners. 

Great progress has been made in the development of burners, which 
shall give the greatest amount of light for the least consumption of gas, 


and we welcome each device which approaches this desired end. But]’ 


in most cases, the increased efficiency is only secured by complicated or 
costly and fragile arrangements, which act as a hindrance to their gen- 
eral use ; so that to-day the greater part of the gas used for lighting is 
burned in the ordinary flat flame burner. 

Its cheapness, its simplicity, and its capacity to still burn gas, no mat- 
ter what happens, unless the exit is completely closed, have given it this 
almost universal sway. 

In one of the papers’ read before the American Gas Light Association, 
at the ’92 meeting in Boston, the effect of tip pressure on the lighting 
efficiency was clearly shown. These results and some similar experi- 
ments made by the writer, show the efficiency to increase with the rate 
of burning, and to decrease as the pressure at the tip rises. 

But I doubt if even the average gas man appreciates the amount of 
light thus lost by clogged and blowing burners, and it is with the hope 
of showing this loss somewhat graphically that I have inserted the ac- 
companying illustrations. The burner is the same in each case, but 
with a different tip. The cuts are exact reproductions of the flame 
photograph, even though from an artistic point of view a little touching 
up might have been desirable. 

In photographing the flames, the camera was focused alike for all, so 
the scale is the same in each, as shows the actual relative dimensions. 

A, burned 5 feet per hour at 4-inch pressure, which, by the way, is 
rather too low to be safe, from a liability to smoke in a draft of air. 
These are conditions under which any user of gas may burn his gas 

1. Prepared for the American Gas Light Association, and reprinted with the permission of the 


author. 
2. See JOURNAL, Noy. 4, 1892, p. 698. 








with a very small exercise of care and intelligence. For the purpose of 
comparison its efficiency may be called 100. 

B is the same burner and same tip, burning 11.28 feet per hour ai 1.2 
inch pressure, and gave only 67 per cent. as much light per foot of yas 
burned as A. This style of flame is by no means an exaggeration, but 
can be seen in very many gas lighted rooms. Its breezy whistle and 
blow convince the spectator that it is doing a big business. So it is for 


Flame A. 


the gas company for the time, and it is also laying up capital for the 
kicker. 

C is also a 6-foot tip, and was taken from actual use. It burned 8.(7 
feet per hour, at 1.6-inch pressure, and gave-an efficiency of 51.6 per 
cent. This, too, is by no means a rare case. 

D burned 4 feet at 1.7-inch pressure, and gave only 35 per cent. as 
much light per foot of gas burned as A. This type is fortunately more 
rare than the others, yet not long since I was in achurch where the at- 
tempt at lighting was made with flames, many of which were as bad as 
this. 

It is fair to assume that the wasted gas is the cause of a greater part 
of the complaints about big gas bills. The man has had no more light, 
and yet his bills are larger than a year ago, and hence he kicks. 

It is unfortunate that the ordinary patron of a gas company regards 
his dealing with that corporation as a mystery too deep for him to fath- 
om. Now we know that he is entirely mistaken, but to convince him 


Flame B. 


- 


of this fact is not so easy. For instance, not long since I received a tel- 
ephonic invitation to call on a gentleman whose gas engine was work 
ing badly, on account of ‘‘ too much air in the gas.’ Of course he did 
not believe me when I assured him the gas was all right, yet a little 
dirt removed from his igniter burner caused the engine to regain i's 
normal condition, but the next time I saw him he was as full of “air” 
as ever, although the engine continued to run all right. 
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it is to be hoped, however, that most men can be convinced of the | meter must be about 10 per cent. fast. The meter on being tested, was 


truth of our statements by positive proof. 


One of our ‘‘ Down East” hustlers has been circulating among his 


found to pass just 10 per cent. more than it should have done. 
Most men, while they remembered such a demonstration as this, would 


people a neat little flyer, showing good and bad flames, with a pithy | not only feel kindly toward the company, but would be likely to extend 





Fiame C. 


poem attached calling attention to the fact that a change from bad to 
good costs but a trifle. The scheme seems a good one, and it is to be 
hoped that he will place many new burners by means of it. 

We rack our brains for ways and means to lessen the cost of manu- 
facture by a few cents, yet each additional thousand feet of gas sold 
carries more to the right side of profit and loss than it cost to make the 
gas. So it would’seem that the greatest room for improvement is in the 
line of extending our trade, and why is it not as proper to use every 
legitimate means of calling attention to a proper use of our product, as 
for the vender of patent medicines or ready made clothing. 

Have men of intelligence and common sense on the complaint gang, 
and instruct them in the principles which underlie the ordinary prob- 
lems of gas lighting. Let them be able to point out to the dissatisfied 
consumer why he is not getting good service, if such is the case. Let 
them show the man, by perhaps putting in a larger tip, that with the 
same amount of gas he can get much more light, or by adjusting the 
pressure that he can have as,much light as before, with quite a saving 





Fiame D. 


in the amount of gas burned. Explain to him that a closely estimated 
hum er of hours that his burners are in use, multiplied by the number 
of feet each burner is using per hour, will give him quite a close clue as 
'o What his bill ought to be. The writer has used this method in sev- 
eral cases, and even with quarterly bills has been surprised at the accus 
racy of the results. On one occasion, after a change of meters, a care- 


their use of that company’s gas as their wants required, without looking 
about all the time for some scheme to get themselves out of the 
‘clutches of that monopoly of a gas company.” Of course, there are 
people who will kick from sheer depravity, and they should be treated 
like any other nuisance that must be patiently endured. 

They days of ‘ take-it-or-leave-it” style of selling gas are gone, and 
the gas manager who will keep up with the times of to-day, and with 
the dividends of the past, must study the needs of his customers and ca- 
ter to their demands as much as he who sells any other kind of mer- 
chandise. 





The Use of Gas for Other Purposes than Lighting.’ 
ate 
By Mr. Burpetr Loomis, of Hartford, Conn. 

The time has arrived when gas companies must look for their in- 
creased output to the gas used for other purposes than lighting. Enough 
has been accomplished in this direction to warrant vigorous work on 
the part of officers of companies to enlarge their field of usefulness and 
profit. 

The possibilities in this direction are so vast and varied, and their full 
realization would result in such a great change from existing condi- 
tions, that it confuses even those well versed in the present methods of 
manufacture and distribution of gas for lighting purposes. 

There is a difference of opinion as to whether gas will ever entirely 
replace coal for heating and power purposes; also, as to the quality of 
gas that it is best to furnish, for it will not be long before at least one- 
half of the output used will be for purposes where its value will be 
rated by heat units instead of candle power. 

While there are points that are debatable, and need further practical 
demonstration, there are many important uses where gas as fuel has 
proved its utility and economy, and it needs but vigorous and intelli- 
gent work on the part of those interested to greatly extend its use. 
You have a very valuable franchise that gives you a carrier that deliv- 
ers gas to every house on your line of mains. For lighting purposes 
it is used but about 6 hours per day, and with but little if any increase 
it will supply enough for cooking, small powers using gas engines, and 
light heating. 

As for cooking by gas, there remains little to be said, but much to be 
done. As good appliances are in the market as could be asked for, and 
they cover the entire field, from the complete kitchen equipment of 
large hotels, where the broilers do ‘‘to a turn” 2,000 pounds of steaks 
and chops daily, down to the little burners that are slipped over an or- 
dinary tip to heat a cup of water. 

The manufacturers of these appliances are doing even more than the 
companies to introduce them. Every company should have an organ- 
ized department to attend to this part of their business, and a thorough 
canvass.should be made of every house, and every possible customer 
induced to use gas for cooking, and if they will not, their reasons 
should be recorded and means taken to overcome their objections. All 
branches of trade now seek their customers, and the waiting policy is 
disastrous. 

The coal oil-and gasoline agents are active, and can be met only by 
like solicitation on the part of gas managers. 

Gas Engines.—The gas engine has been ably presented to this Asso- 
ciation, in a recent paper by Mr. F. H. Shelton, who in summing up 
says : 

1. “That, as engines, they are all right.” 

2. ‘‘That, compared with other motors, they are equally good, and 
that they. can hold their own if properly pushed and sold.” 

3. ‘‘ That while in the past the fault has largely been due to the price 
of the engines, this will be bettered in the near future, through the 
newer makes appearing.” 

4. ‘*That the gas man has been at fault, and part of the betterment 
of condition must come from his greater push of engines than hereto- 
fore.” 6 

Thus it appears there are two good reasons why gas engines are not 
more generally used. 

1. Lack of push on the part of the gas men. 

2. High prices for engines. 

A 5-horse power engine sells for about $450, or $90 per horse power. 
The interest on the investment at 6 per cent. is $5.40 per horse power 








1. A paper prepared for the American Gas Light Association, and published with the author's 





ful calculation of the hours of burning led to the conclusion that the 
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perannum. This engine, running full power 10 hours per day for 300 
days, using 25 cubic feet per horse power per hour, would use 75,000 
cubic feet per horse power per annum. A reduction of 8 cents per 1,000 
cubic feet would pay 6 per cent. on the entire cost of the engine. <A 25- 
horse power engine sells for $1,250 or $50 per horse power. Interest at 
6 per cent., $3 per horse power per annum, This engine running 10 
hours per day for 300 days, consuming 20 feet per horse power per 
hour, would use 60,000 cubic feet of gas per annum per horse power. 
A reduction in this case of 5 cents per 1,000 cubic feet would pay 6 per 
cent. interest on entire cost of engine. 

Is there not profit enough on gas sold for gas engine work to meet 
this question of high-priced engines at once, rather than wait for time 


Sections Ecevation on unt CD. 


han Pres. 


Hot Water Heater. 


and tide to wear the price down while the other fellow is getting the 
business? Is it not possible that lack of business enterprise is causing 
all the trouble ? 

The gas engine produces more power per pound of coal than any 

other power generator. It rests with the managers of gas companies as 
to whether they will furnish the gas, or allow the gasoline on small 
plants with the engine to do the business. 
- Mechanical and Miscellaneous.—It would take too much time and 
space to comment on each of the thousand and one uses to which gas is 
and can be put to under this head, but the following list may be of 
benefit in looking up new business : 

Melting metals, brazing, keramic kilns, heating rivets, heating hat 
blocks, roasting coffee, soldering, tempering, annealing, light welding, 
enameling ovens, drying ovens, glass blowing, light forging, heating 
laundry irons, heating tailors’ irons, confectioners’ stoves, firing colors 
on glass, etc. 

Heating by gas opens a wider field and is a more complex problem. 
What can be done under existing conditions with gas at present prices? 
With gas having 650 heat units per cubic foot, $1 per 1,000, and anthra- 
cite coal having 14,000 heat units per pound, at $6 per 2,000 pounds. 

28,000,000 units in 2,000 pounds of coal cost 
28,000,000 ‘* ‘* 43,076 cubic feet of gas cost 
Say, 7 to 1 in favor of coal on the heat unit basis. 

This does not appear very encouraging, but it must be borne in mind 
that the above represents but the heat capital, and it is to be demon- 
strated how much of each can be effectively utilized. It will be inter- 
esting here to compare the heating value and costs of coal and gas for 
cooking. In a recent test of one day’s cooking by coal and gas the fol- 
lowing amounts of coal and gas were used : 

30.68 pounds anthracite coal at $6, costing.. ........... .0920 
67.88 cubic feet of gas at oh’ eenediee sh case 0678 


‘luxury that those who enjoy must pay well for, but there are times 





The kindling being left out, the cost of gas is about two-thirds thai of 
coal. Had it taken as many heat units with gas as with coal the result 
would have been different. 


30.78 lbs. coal having 429,530 heat units at $6 per ton, cost... 
661 cu. ft. gas having 429,650 heat units at $1 per 1,000, cost. 


or 7 to 1 in favor of coal, presuming the proportion of heat utilized was 
no greater in the gas stove than in the coal stove. These are the figures 
that the pioneer in gas cooking faced and gloriously conquered. 

As good a showing is not to be expected in heating, for modern coal 
heating appliances utilize a larger per cent. of the heat units than cook- 
ing stoves using coal, and the beginning should be made in places !jost 
favorable for gas. Small rooms, that are heated but for a short time 
and irregularly, can be heated by small gas fires in grates or heaters 
economically, and here they fill a want that coal cannot, as they can be 
started and shut off without trouble and act quickly. Open gas fires 
are giving much satisfaction in houses and offices that are already heated 
by the usual methods, and the cheerful glow and strong radiant |ieat, 
quickly produced when needed, the freedom from dust, with the hand- 
some appearance of many of the later appliances, insure a steady increase 
in this direction. 

There is a field for heating on a larger scale, using hot air, hot water, 
or steam heaters, in which but little has as yet been accomplished. 
Stores that are open but 8 or 10 hours daily, and where room is valuable, 
the basements being used for storage, where freedom from dirt and dust 
of coal fires is important—here hot air or hot water furnaces using gas 
will prove very satisfactory. 

In stores in large blocks in cities the gas can be turned off at night 
and started in the morning, so that it is in actual use but half the time. 
Many such places are now paying for steam heat from a central plant 
double what it would cost them to run their own heaters with coal, as 
this is the only way they know of getting rid of the dirt and annoyance 
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Kali Section Halt Lievation. 
Hot Air Furnace. 


of running their own system. A gas furnace would meet all of ticir 
requirements, and.a.gas hot air furnace can be put in at one-half ‘lie 
cost of a steam heater, and certainly will run as cheaply. Saloons «nd 
restaurants that are open until midnight, and using large quantities of 
gas for lighting, the lights in most cases heating their places through 
the evening, should heat through the day by gas. Now the gas 0 
lighting is but adding to the income of the steam heating company. 

For heating entire dwelling houses through the year, gas at $1 '+ . 
re 
eonditions when gas can be so used. Many city houses with but ‘lie 
front and back exposed are now equipped with two hot air furnaces, »¢ 
large and one small. The latter is used during the fall and spring, w!\°” 
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but little heat is needed, and that intermittently, and the small furnace 
is needed a few exceptionally cold days in winter. The larger furnace 
runs steadily through the colder part of the winter, and does the greater 
part of the heating. A gas hot-air furnace would work to great advan- 
tage in place of the smaller furnace. The sudden variations in tem- 
perature during autumn and spring can be met by a gas furnace, and 
as the volume of heat required is not great the gas consumption would 
he light. For the same reasons portions of the United States, where the 
climate is mild and the temperature in winter corresponds to that of 
New York city during autumn and spring, afford advantages for gas 
heating. Gas men should post themselves on store and house heating 
where gas offers the greatest advantage. They should study appliances 
so as to know which is the best for each case. A haphazard selection 
of place and appliances will insure failure. A handsome appearance is 
as essential for small heating appliances as economy. Where 50 cubic 
feet or more of gas per hour is needed, a good gas hot-air furnace or hot 
water heater is the most economical and effective. These furnaces will 
utilize not less than 90 per cent. of the available heat generated by the 
gas, and the popularity of these systems is established. With thermal 
regulator the temperature can be maintained at any desired point. 

The prospect for using furnaces for heating with gas has been greatly 
improved by the introduction of those constructed to use gas solely for 
fuel, together with improved burners and regulating devices. With the 
best of these appliances it is now possible to utilize nearly all the sensible 
heat, and even part of the latent heat. The means used to accomplish 
this are best illustrated by a cut and description of one of these furnaces 
—the ‘‘ Vulean” gas, hot-air and water furnaces. Some of the features 
which make them superior to the ordinary coal furnace for using gas 
are ; 

1. Large fire or heating surface in small space. 

2. Extensive application of the ‘‘ drop flue” principle, thus insuring 
the absorption of a large amount of heat from the products of combus- 
tion, 

3. Subjecting the products of combustion as they leave the furnace to 
the incoming cold air or return water. This is very important in the 
air heater where the difference in temperature between the incoming 
cold air and outgoing hot air is considerable, 

4, Provision for caring for the condensation from products of com- 
bustion when cooled to the condensing point. 

5. Construction providing for discharging the products of combustion 
to the open air at very low temperature, 

6. Burning the gas in hot brick-lined chamber ; thus insuring com- 
plete combustion. 

7. In the air furnace the direct action of the heat on the dome insures a 
quick supply of warm air, when lighting up and when using but little 
gas, 

8. In the air furnace the lining of the combustion chamber and con- 
struction of furnace prevent the overheating of any one part, so that 
the air is not brought in contact with red hot iron. 

9. The burners are arranged so that one lever controls the gas and air 
to mixer, and also the secondary air ; thus,when the gas cock is opened 
or closed the air inlets also are opened or closed in just the proportion 
to admit the least amount of air that will effect complete combustion ; 
so that all the intelligence needed to regulate the furnace is to open and 
close a gas cock, a simple arrangement insuring the admission of an 
amount of air proportionate to the gas supply. This is a very important 
addition to gas furnace appliances, asthe highest efficiency of a furnace 
can be attained only by using the least amount of air that will effect 
complete combustion, thus obtaining the highest obtainable temperature 
at the burner and the lowest at the outlet to chimney, with the least vol- 
ume of products of combustion. The average furnace attendant cannot 
be expected to know enough to properly adjust a burner, and as the gas 
furnaces will be regulated by an automatic regulater or arrangement 
controlling the heat, placed in the living rooms, something of this kind 
is a neeessity, and it also prevents lighting back. 

This is not a cheap age, for on the introduction of the electric light 
many gas men figured and found that the electric light was more ex 
pensive than gas, and hence concluded that it must be a failure. Their 
figures were and are now correct, but the thousands of electric lights 
vleaming in every city in the world prove the fallacy of their conclu- 
sion. Does the publi¢ use gas for lighting instead of kerosene because 
it is cheaper? The public wants the best and is willing to pay for it a 
fair price. No one questions the excellence of gas for fuel purposes, 
and the question of cost will be ultimately solved by a reduction in the 
price of gas, made possible by increased consumption, cheaper methods 
»' manufacture, improved appliances for using it, better business man- 
avement and methods of distribution. 








The public will pay more for a better article than coal. There are 
many important items of cost in the use of coal for domestic purposes 
that are not included in the ‘$6 per ton, delivered "—the many coal 
teams on the streets, the wear on pavements and littering of streets and 
walks, the daily labor and attention at the furnace, and, where bitu- 
minous coal is used, the smoke nuisance with its sooty trail of costly 
evil. The coal dust and ashes in cellars and houses, the disposal of 
ashes again littering the walks and streets and filling the air with fine 
particles of dust. Take the ashes from the garbage problem and it be- 
comes much simpler, These economies and conveniences are a guaran- 
tee to the gas company of a profitable return upon the outlay required 
to provide a more extended and better service. 








A Small Experimental Plant as an Aid to the Management 
of a Coal Gas Plant.' 
ecnceitliitaees 
By Mr, Peter Young, of Knoxville, Tenn. 

In small gas works, such as I am connected with, it is always a very 
serious question with the manager, if he has a variety of coals to choose 
from, which coal shall be used. If he has been using a good coal, he 
feels like standing by the old adage, ‘‘ Let well enough alone,” and yet, 
if he be a progressive man, this will not suit his nature. In a section of 
country where new mines are being opened almost daily, the matter 
becomes still more difficult, as every new vein is always the “ very best 
gas coal” yet discovered ; at least so say coal men. Asa general thing 
we are compelled to draw largely from the experience of others in the 
purchase of all our supplies, not having means at our command to ex- 
periment much for ourselves in the plants we are operating, and if 
everything we do is not at least partially successful, we feel it in dim- 
inished profits ; and, where these are small, if a bad contract on coal is 
made, it would make quite a difference in the dividend at the end of the 
year. In making trials of coal on three or four benches, so many things 
may happen that we are very liable to discard a good coal and take one 
of a poorer quality. For instance, the sample sent may be wet, and as 
we only try enough of it to last, say one week, the heats might be low, 
a stoker sick and a green hand in his place, etc., ete., and the results 
may not be as good as shown by an inferior coal when heats are good 
and everything workingsmoothly. Another point is this: We usually 
pay for this coal about what we pay for the coal we have been using. 
If this is better all well and good ; but if it proves a failure we have lost 
enough on that one test to put in a small apparatus where we could test 
a small sample (which the coal men give us free of cost), under about 
the same conditions, be our own stoker, keep up the heats, etc., etc., 
and determine in a few hours, at a very slight expense, that which it 
takes a week under trying conditions to find out. What one sees and 
does himself he can feel more confidence in, than if the same thing be 
left to the average night foreman and stokers, who are descendants of 
Ham, and it is hardly possible for the superintendent to sit up night and 
day for a week to prove that a coal has all the advantages it should 
have. 

These thoughts led me to the belief, about two yearsago, that a small, 
inexpensive experimental plant, to determine the values of coal, would 
be a profitable investment—not for scientific research, but to save dol- 
lars ; although as an aid to the technical analysis of coal, etc., it can be 
used to good advantage. With this lengthy preamble, I will proceed to 
describe as briefly as possible how the apparatus is built and used. 

Having a room in one of our buildings that had been used as a store- 
room, and not needing it for that purpose any longer, we utilized it for 
this apparatus and a photometer room. Around most gas works there 
are plenty of old firebrick hardly good enough to be put back in a 
bench, and not much use for anything else. During spare moments, 
the foreman and I built a small bench 4 feet long, 3 feet wide and 5 feet 
high. The wall of the building formed the back of the bench ; side 
walls, 9 inches ; arch, 18 inches. The furnace is 12 inchés wide, and 
the retort rests on tile directly over it ; the products of combustion are 
taken up at the back end of each arch, brought forward to the front 
and taken out through the top. 

The first retort we used was a piece of old 8-inch cast iron pipe, but it 
soon burned through, and we had one cast, the iron being 1 inch thick, 
inside diameter of retort, 6 inches, with flange on one end 15 inches di- 
ameter, with two holes drilled in it to receive lugs for cotter bar. The 
lid was made from a piece of boiler plate, with 34-inch bolt tapped into 
it to handle it by. A 2-inch hole tapped back of the flange is the out- 
let. We use no hydraulic main, simply a stopcock. From the retort 





1, A paper prepared for the Amertean Gas Light Association, and published with the author’s 
permission. 
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it is led over by 14-inch pipe to a coal condenser, made from 1}-inch 
pipe and return bends, each bottom return being tapped to receive a 
drip made from }-inch nipple, 1-inch by 4-inch reducer, and a 1-inch 
nipple, 7 inches long with cap on end. From condenser the gas passes 
to the washer box, simply a tin box, 18 inches by 12 inches by 9 inches, 
filled with water to within 3 inches of the top, and in which the gas is 
made to bubble through 2 inches of water. Next comes a purifier, 2 
feet 6 inches square by 1 foot deep, in which are put the different mate- 
rials used for purification. The meter used at first was a 20-light dry 
meter, and by observing the test dial the results were determined ; but 
we found the diaphragms became dry and the meter inaccurate, as the 
temperature in the room sometimes gets very high, so we had a 20-light 
wet meter made, registering tenths, feet, and tens of feet. The holder 
and tank are both of wrought iron ; the holder 3 feet in diameter and 5 
feet deep ; tank 3 feet 6 inches in diameter and 5 feet deep. This holder 
gives a pressure of 49 tenths, and the outlet is connected to the bar pho- 
tometer, and also to the main leading to the holder of the works. When 
cupped, our large holder gives a pressure of 52 tenths, so that by adding 
weights to the small holder we can empty it into large one and can also 
fill small one from large one. For filling we have a connection at inlet 
of condenser, so that all the air can be expelled from apparatus before 
beginning a test. After the retort is sufficiently hot and the apparatus 
free from air, a given quantity of coal is put into the retort, in an iron 
pan, which has been weighed. We usually charge 4 pounds, if cannel 
coal is to be tested, and 5 pounds of common bituminous coal ; for, of 
course, the larger the quantity used, the less liability to error in figuring 
results per ton. After the gas has all been expelled, it is tested for can- 
dle power on the photometer. The average of three such tests we con- 
sider a fair trial. The coke is weighed, and the result, multiplied by 
500 or 400, as the case may be, gives the coke per ton. This is also a 
fair test for the volatile matter in the coal, and a sample of the coke 
tested in a crucible gives the fixed carbon and ash. The amount of tar 
taken from the drips can either be measured or weighed and the amount 
per ton ascertained as before. After having obtained the quantity and 
quality of the gas made (corrected to standard temperature and pres- 
sure), the yield of coke and tar, we then make another charge, and test 
the crude gas with a Cooper’s tube, or eudiometer, as described in Hart- 
ley’s Gas Analysts’ Manual, by Mr. Stedman and Mr. Thwing, at some 
of the meetings of the Western Gas Association. Our whole apparat- 
us, not including our photometer, did not cost $100, and we consider it 
has paid for itself many times over, in the two years we have had it in 
use. We are not able to get as good results in practice as are obtained 
in the experimental works, but it is a good lesson to teach what we 
should strive for. It also enables the superintendent to know the max- 
imum quality of gas that can be obtained from a given quantity of 
coal. As before remarked, this apparatus is not meant for scientific 
purposes, but as a simple means of obtaining a comparative test of dif- 
ferent coals, and if the same conditions prevail during each test, then 
the tests may be depended on as a standard by which to purchase our 
coal. 








Technical Education. 


ee 


Engineering remarks, anent this subject, that it seems questionable 
whether the numerous polytechnics, which have sprung up all over 
Great Britain within the last few years, will give anything like an 
adequate return for the large sums that have been sunk in them. The 
Government Blue Book just issued shows that during the past year 
nearly $2,650,000 have thus been expended in Great Britain, and that 
some $3,480,000 was available. The difference between the two figures, 
$830,000, has been applied by the county councils to other purposes than 
that intended by Parliament, the London County Council being the 
chief offender, having only spent $3,385 out of the $285,000 allocated for 
the purpose. Technical education is, no doubt, a good thing in its 
proper place, but it is no advantage to a fitter, as fitter, to beable to work 
out the heat exchanges in an indicator diagram, or to calculate the 
strength of a beam or girder. In n odern factories the designing and 
executive departments are distinct, and though a sound scientific know]l- 
edge is a valuable addition to the experience gained by practice in the 
former, a turner or fitter has but small chances of applying such knowl- 
edge to his own work. The vast majority of artisans must and do re- 
main artisans throughout their whole career. Some few, no doubt, are 
capable of rising to responsible posts, and it is advantageous to the 
country to make their path as easy for them as possible. The late Sir 
Joseph Whitworth endeavored to do this by founding his famous 
scholarships. These scholarships, being given on the results of the 
Science and Art examinations, were and are open to every lad who can 





attend evening classes. The successful competitors are then in a posi- 
tion to obtain a thoroughly sound technical education at one or other of 
the leading technical schools. An extension of this system, inaugurated 
as it was by a thoroughly practical man, would, we believe, give beticr 
results for a less expenditure than the course at present in favor of 
founding technical schools, equipped with expensive machinery, all over 
the country. In the first place, efficient teachers for such polytechnics 
cannot be obtained, the generality of the chairs being held by young 
men with little practical experience, and in some few cases with but tie 
merest smattering of theoretical knowledge either. The work of thie 
Science and Art Department, bad as their examinations in steam and 
applied mechanics have been, was at least founded on the right lines. 
Any clever lad engaged in the workshops during the day could attend 
these classes at night, and gain some small smattering of theoretical 
knowledge. The teaching, it must be admitted, was not first-class, but 
in some respects this was almost an advantage, as the student, finding 
his practical work in the shops so little touched on, was not tempted, on 
his imperfect knowledge, to set everything right around him. With tlie 
slightly better training afforded in the general run of polytechnics, we 
fear he is likely to think he knows it all, and to presume on that know)- 
edge. For a really sound and complete technical education we have thie 
highest respect, but few there be that attain to it, and still fewer are the 
institutions in the country in which it can be obtained. The average 
student, having passed through a course of graphic statics, is likely to 
think he knows the whole art of bridge building, and hence to design 
very impracticable structures. With better teachers he would learn 
that the determination of stresses is only the easiest part of bridge de- 
sign, and that comparatively few men are gifted by nature with the 
sound common sense which is required for translating the formuls of 
the text book or class room, into satisfactory structures or machines. 

It is often said that no amount of college training will make an en- 
gineer. This is perfectly true ; but it may also be said that no amount 
of shop or field training either will do so, unless the man trained has 
suitable natural gifts. A fool will always remain a fool, whether lhe 
gets his training wholly in practical work or partly at a college. [n 
the latter case he may turn out a learned fool, which is, perhaps, thie 
most offensive variety, and one that is certainly on the increase. Some 
notable cases could be cited of clever mathematicians who have totally 
failed as engineers, simply from lack of common sense. Their equa- 
tions and formulze remained equations and formule, their physical 
meaning and application being imperfectly appreciated. On the other 
hand, Newton would have made a capital engineer, and there is, we be- 
lieve, a bridge designed by him still in existence at Cambridge. As Mas- 
ter of the Mint, to which he, a purely theoretical man, was appointed 
by the wisdom of Charles II., he showed a great mechanical and exec- 
utive ability, instituting and carrying through reforms of the most im- 
portant character. In the present day, the Brothers Hopkinson are 
striking instances of the fact that high mathematical attainments may 
be accompanied by an equally well developed mechanical instinct. 

The only advantage, if it be one, which seems likely to be gained by 
such a universal smattering of theoretical knowledge as that.in favor 
at the present time, is the fact that the nature of the mechanical fall«- 
cies which now find advocates will change somewhat, thus affording a 
little pleasurable variety to life. In the middle ages the philosopher's 
stone was the will-of-the-wisp which attracted the attention and al- 
sorbed the energies of myriads of more or less clever men. After tliis 
came the dream of perpetual motion, and now that these have had to be 
given up, our ‘cranks,” to use an expressive Americanism, had to seek 
for fresh fields and pastures new. This they at present seem to have 
found in the region of thermodynamics, a subject well suited for tle 
exercise of their peculiar idiosyncrasies. A little knowledge imperfect! y 
digested gives them a sufficient command of the scientific terminolog) 
of the subject to enable them to make a fine display of erudition befor 
that large portion of the public that knows nothing of the subject 
Thus we have whole columns published with a view to show that Car 
not’s theorem is inapplicable to the ordinary steam engine, which, whe: 
examined, amounts to the statement that perpetual motion is possible. 
Instead of appealing to experiment, which your crank seldom does, 
words are substituted for facts. 

The statements of such leaders of thought as Maxwell and Kelvin ar 
disputed by men who have never taken the trouble to comprehend thes: 
authors’ meaning. And yet all that has to be done to show that Car 
not’s theorem is inapplicable to steam engines is to find one single stean 


1 
engine which has a greater efficiency OR aoe or to produce on 


T, 
single instance in which heat has been caused to flow from a cold to 
hotter body without the expenditure of energy. If either of these tw: 











Nov. 19, 1894 


Light Aournal. 729 








American Gas 


feats is accomplished, the whole science of thermodynamics falls to the 
eyound, perpetual motion is possible, and the critics are justified. Until 

. is done, they are simply knocking their heads against a stone wall. | 

No doubt the general spread of theoretical knowledge will, in a few | 
years, dispose of this particular fallacy, but we doubt not that at the end | 
of next century the descendants of that portion of the community re- | 
ferred to above will have got some new and equally absurd fad. Like | 
the poor, this class will always be with us, and hence we do not think 
that any material benefit in this line is to be expected from the general 
establishment of polytechnics. 

In Great Britain there is perhaps room for six engineering colleges at 
the outside. These should be most thoroughly equipped, and have as 
professors gentlemen who must have, as a condition of appointment, a 
private practice. Such a college could give a most valuable training to 
those few who, as heads of drawing offices and works, would find a 
croundwork of scientific principles an important aid todesign. Scholar- 
ships open to all classes, awarded on the results of examinations such 
as those of the Science and Art Department or of the City and Guilds 
of London, should be founded, to enable every really clever youth to 
rise to a position in which his talents might have full scope, whilst no 
large amount of money would be wasted on the remaining 99 per cent. 
who must always remain mere workmen, faithfully carrying out the 
instructions of their superiors. In some few trades, such as that of a 
plumber, where each man is in a fashion a master workman, a technical 
training of all and every one is not only justifiable, but politic. But 
these trades are exceptions, and wherever the factory system is the 
method of manufacture employed, it is difficult to see how any con- 
siderable advantage can arise from training the operatives in the higher 
math matics, or providing them with experimental workshops. The 
whole business seems much on a par with the. University extension lec- 
tures, Which are ridiculed by the vast majority of those capable of ex- 
pressing an expert opinion. 








Pyrometers and How to Use Them. 


—— 


At the monthly meeting of the Franklin Institute in May a descrip- 
tion of a new pyrometer exhibited in use was read by Mr. Edward 
Brown, who is well known to many of our readers as the pioneer in 
the pyrometer business in the United States. His original hot-blast and 
standard portable pyrometers were introduced to the iron trade about 
the year 1870, and he has since sold at least 2,000 of them, chiefly to the 
iron trade. American iron and steel manufacturers scarcely know any 
other pyrometer. 

Mr. Brown's new pyrometer is for use in annealing ovens and heat- 
ing furnaces under natural draft where the temperature is above red 
heat. It is simple in construction—an essential feature when used by 
ordinary workmen; and it needs no elaborate description, no high- 
priced attendant, or any algebraic formula to work it. It consists of a 
dial and a stem like an ordinary stationary pyrometer. At the end of 
the stem is a heavy rectangular frame protected from heat, in which is 
hung a very thin strip of platinum, or it may be a metal of the same 
material as the frame. This strip is heated to the full temperature of 
the furnace in 20 seconds (the frame being only just warmed), and its 
expansion is communicated through a long protected tube to the pointer 
on the dial. After use the instrument is immediately withdrawn, and 
as soon as cold (which takes from 15 to 20 minutes) it can be used again. 

It may be of interest to the iron and glass trade to describe, briefly, 
the improvements made in the ordinary stationary pyrometers, because 
one of the chief reasons why they fail to give satisfaction is the lack of 
knowledge of how to use them. 

It is not the intention in this article to describe the numerous contri- 
butions to the science of pyrometry by scientific men, such as the pyr- 
ometers of Wedgewood, Daniels in 1830, Sir W. Siemens in 1860, the 
air pyrometer used by many experimenters, the thermo-electric couple 
of Le Chatelier, and the optical pyrometer of Le Cornu, by which last 
two we have the latest and most reliable tables of high temperatures. 
They have contributed much assistance to what may be called labora- 
tory work or exact science in metallurgy, and have given us a better 
standard for high temperatures. At the same time these instruments 
are hardly such as can be put into the hands of an ordinary workman 
at « furnace, and they have therefore had only a limited sale. Excep- 
Uons are made of Siemens’ copper ball pyrometer, which is a good 
standard at present for annealing oven temperatures over a red heat. 
With a little practice considerable accuracy may be obtained by it. It 
May also surprise many readers to know that we have at present in 





pyrometers no accurate standard scale above the ordinary thermome- 





ter, in the same sense that weighing scales may be made accurate to 5 
pounds or 5,000 pounds. One make of pyrometers will indicate 10 or 
20 per cent. higher at 1,000° than another make. By this means very 
flattering results as to high temperatures may be obtained. Every new 
make has been heralded as solving the problem, only to have, in a few 
years, its inaccuracies discovered. 

For instance, the ‘‘ Engineers’ Pocket Book,” 1856, gives the melting 
point of cast iron by Wedgewood at 17,977°. By Molesworth, in 1864, 
we have 2,876°. Whereas tables of to-day, by the latest consensus of 
opinion, give it as nearer 2,200°. The standard of Brown’s ‘‘hot-blast”’ 
pyrometer to 1,200° has remained the same for 25 years, and, though 
once supposed to be 20 per cent. low, the latest investigations have 
proved to be about correct. 

Returning again to the construction of stationary pyrometers, the 
form of the original English ‘‘Gauntlet” pyrometer of 1860 is best 
known for practical use. It consists of a gauge head with a stem of 
two metals, which vary in their ratio of expansion. This, though in- 
dicating 1,000° for a short time, was not long accurate over 600°. It is 
made to-day more durable at 1,200° than it was then at 600°. The chief 
trouble was that, if adjusted for an insertion of 12 inches, it would reg- 
ister at 24 insertion just twice as much as it should do. Of course, such 
a primitive contrivance brought pyrometers into disrepute, the users 
affirming that they could make one register any degree desired. We 
can imagine cases where this feature would be a desideratum. If this 
pyrometer be inserted in a high temperature suddenly, the pointer will 
rise far too high. This is caused by the heating of the outside tube 
first. As soon as the stem is evenly heated all through, which may 
take 10 or 15 minutes, the pointer settles to its correct indication. 

In 1872 Mr. Brown made his pyrometer non-pyrometric above a cer- 
tain line, so that, whether inserted 12 inches or 24 inches, its variation 
would not be over 10 per cent. This year it was still further improved, 
so that it rarely changes 2 per cent. under varying depths of insertion. 
This feature is especially valuable to tin plate manufacturers and for 
the testing of boiler flues where the walls vary in thickness. The best 
result is still obtained when each pyrometer is made for and adapted to 
its own particular use. It now approaches nearer to the ordinary 
thermometer, which is supposed to be correct whether the stem be in- 
serted 1 inch or 6 inches. So we see that the art of indicating high 
temperatures by the use of the pyrometer has by no means been station- 
ary with the general march of improvement. For the above two in- 
ventions letters patent have been granted recently in the United States 
and in England. 








Unaccounted-for Gas. 
niente 
[Communicated to the Journal of Gas Lighting by Mr. Lewis T. 
Wright. ] 

I believe it will not be incorrect to say that the study of the item of 
unaccounted-for gas has been somewhat neglected ; and, further, that 
the mode employed in gas statistics of stating it as a percentage of the 
gas produced often veils much important information. The item of un- 
accounted-for gas contains the net result of all differences between the 
volume of gas that comes into the accounts as sold, etc., and the volume 
produced as measured by the station meters. That it consists mainly of 
gas lost by leakage there can be no doubt, or that this leakage is due to 
imperfections in the distribution system. 

On investigation, it will be discovered that many gas undertakings 
with a low percentage of gas not accounted for have often, relatively to 
the extent of their distribution systems, a considerable loss of gas ; and 
vice versa, many undertakings that appear to have a large leakage will 
not be found to be losing a very large quantity of gas per mile of main. 
It will be further discovered that a dense gas consumption and large 
output per mile of main sometimes conceal a considerable loss of gas. 

In the following table (A) will be found (1) the percentage loss and 
(2) the loss per mile of main per annum of some of the well known gas 
undertakings for the years 1885 and 1892. It will be remarked that 
while in many cases the unaccounted-for gas appears to have dimin- 
ished, yet if it be expressed as a loss per mile of main it has really in- 
creased. This increase is notable in the case of the Metropolitan Com- 
panies. Some years sin@e, the writer proposed that this item should, for 
technical purposes, be stated as a loss per mile of main ; or, better still, 
if it be possible, in order to allow for the size of mains and extension of 
service pipes and the mean gas pressure employed, as a loss per 1,000 
superficial feet of main, etc., per 10-tenths of gas pressure per hour. 
In any case, it would be an important addition to gas statistics if the 
loss of gas per mile of main per annum were stated in company with 
the percentage loss. 
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Table A. 
1892. 
Annual Loss 
per Mile of 
Main. 
Thousands. 


512.8 
501.7 
448.3 
196.7 
173.9 
557.5 
171.5 
405.3 
200.4 
414.6 
144.6 
493.9 
124.3 
144.9 
278.2 
379.5 
197.0 
428.4 
507.7 
350.0 
237.5 
390.8 
835.2 
158.5 





r 1885, 
Annual Loss 
per Mile of 
r Main. 
Corporation. Thousands. 


Gas Light and Coke.. 507.7 
Commercial 

South Metropolitan... 375.8 
Brentford 


Loss 
per 
Cent. 


4.78 
6.01 
5.02 
4.48 
3.10 
7.59 
6.54 
5.87 
5.14 
5.58 
4.77 
6.32 
3.47 
1.68 
5.66 
7.73 
4.10 
5.95 
8.29 
5.79 
5.36 
10.19 
7.23 7.57 
4.10 3.80 


The writer has found the loss of gas by leakage from gas mains under 
tests within the limits of gas pressure usually employed in practice to 
be proportional to the pressure ; that is to say, if the pressure be doubled 
the loss is doubled. It would be necessary, therefore, in making very 
close comparisons between gas undertakings, to take into the reckoning 
the mean gas pressure that prevailed in the respective distribution sys- 
tems. It isalso very desirable to take into account the extension of the 
service pipes, as these form a very vulnerable part of the distribution 
system. In a case investigated by the writer, where there had been a 
rise in the unaccounted-for gas per mile with no apparent increase in 
the mean pressure, it was found that there had been an addition to the 
number of service pipes per mile of main. 

It is the practice in some gas undertakings to correct the volume of 
the daily gas production in order to bring it to the standard conditions 
of 30 inches of the barometer and 60° temperature, and then to make use 
of the corrected gas production for the purpose of arriving at the quan- 
tity of gas unaccounted for. It is of the highest importance to so cor- 
rect the gas production, for, unless this be normalized for the daily va- 
riations of temperature and pressure, no intelligent control of the work- 
ing of retort houses would be possible. 

The following table (B) will illustrate the operation of the correction 
for two years’ production of a large gas undertaking : 


Table B. 


Gas Mede, as 
Registered on 
Station 


Loss 
per 
Cent. 
5.34 
6.70 
5.42 
6.77 
5.04 
6.25 
5.78 
6.03 
4.81 
10.49 
8.09 
6.58 
5.81 
2.44 
7.03 
8.04 
5.07 
6.37 
5.55 
5.89 
5.54 
13.26 


Company” 
oO 


Crystal Palace 
Mitcham 


Plymouth 
Portsea Island 


Gas Made, 
Corrected to 
30° . and 
Thousands. 
221,297 
197,908 
450,449 
474,924 


Mean 
Quarter Bar. 
Ending. Inches. 


June... 29.85 
Sept. .. 29.98 
Dec..... 29.88 
March . 29.89 


Mean 
Tabular 
Number. 


0.9081 
0.9878 
1.0045 
1.0162 


Differences. 
Thousands. 


411 
— 2,435 
+ 1,997 
+ 7,562 


+ 6,731 


eter. 
Thousands. 
221,708 
200,343 
448,452 
467,362 


1,337,865 





1.005 1,344,578 








29.93 
29.94 
29.75 
30.10 


56.0 
64.3 
58.0 
53.0 


June... 
Sept. .. 
DSO. ..<s 
March . 


1.0075 
0.9867 
0.9967 


230,723 
201,257 
467,002 


232,450 
198,578 
465,483 


+ 1,727 
— 2,677 
— 1,519 


1.0214 476,559 486,756 +10,197 


1.0056 1,375,541 1,383,267 + 7,728 


The correction as applied to the daily productions for a whole year is 
not very marked, being 5 and 5.6 per 1,000 respectively. The difference 
between the corrected and the uncorrected volumes is, in the case of cer- 
tain quarters, much more prominent than in others, especially in the 
March quarter, which is the coldest of the year. 

It is in some cases the practice to deduct the gas sold (uncorrected) 
from the corrected gas production, and thus obtain the unaccounted-for 
gas. Other undertakings, however, and probably the most numerous, 
simply deduct the gas sold (uncorrected) from the uncorrected gas pro- 








duction. There is an important difference between these two practic: s 
Table C furnishes a case in point of eight quarters’ (two years’) gas mi| 
and sold. 

It will be observed that the effect of comparing the uncorrected ¢ 
sold with the corrected gas produced is to increase the quantity un 
counted for nearly 4 per cent. beyond what it is if the uncorrected ¢1s 
sold be compared with uncorrected gas produced, and also to increase 
the variations in the quarterly differences. Apart from differences of 
mean gas pressure, there is no reason why thereshould be differences | 
the total quantity of gas lost by leakage in the summer quarters over 
the winter quarters. In the case quoted above, great care had been « 
served, in the quarterly index takings, to make this operation (whic! 
has, of course, to be spread over several days) equal to the same result 
that would have happened could all the states of the consumers’ meters 
have been taken on the quarter day. Thus, as far as it was possible, tlie 
periods covered by the states of the consumers’ meters were coincident 
with the corresponding quarterly gas productions. It is to this precau- 
tion that the small differences between the various quarterly quantities 
of unaccounted-for gas is to be attributed. Before the system referre«| 
to had been adopted, the quarterly quantities of unaccounted-for gas 
differed very much among themselves. It will be noted that the effect 
of comparing the uncorrected volume of gas sold with the correcte(| 
volume of gas made is to make the quarterly quantities of gas 
unaccounted-for vary between 13,951,000 and 28,916,000 cubic feet. 
When the uncorrected gas production is taken as the basis, the differ 
ences range between 16,630,000 and 23,751,000 cubic feet. 

The writer has endeavored to obtain some information respecting tlic 
average temperature of the gas at the time of its measurement by the 
consumers’ meters. It is almost impossible to obtain this by direct 
means ; but it was hoped to arrive at it inferentially by measuring the 
quantity of water lost in the meters, which in the case investigated were 
wet ones. In order to make clear the method employed, it will be nec- 
essary to trace the history of the gas in its passage from the station me- 
ters, which were in meter houses, to the consumers’ meters. 

The temperature of the gas in the station meters was, of course, 
known. Thisis affected by a variety of causes differing in different 
works. The gas is produced equally throughout the 24 hours of the 
day, but is mostly delivered from the gasholders at times when the tem- 
perature of the air is below the daily mean ; and with the assistance of 
the Greenwich tables, it was found that, taking into account the vary- 
ing quantities of gas delivered at different periods of the day, and, sup- 
posing the gas always to have the same temperature as the air, the re- 
sult was as though all the gas had been supplied at a temperature 2.5 
F. less than the annual mean. 

It does not in any way affect the system employed in this inquiry 
whether the gas in process of delivery from the gasholders had or ha 
not the same temperature as the atmosphere for the time being. The 
gas, at whatever may be its temperature, deposits water immediately on 
entering the mains; and there can be no doubt it soon acquires the 
temperature of the earth in which the mains are laid. The gas proba- 
bly brings much water into the mains in a state of mist. It is super- 
saturated with moisture. Further, most of the water found in tlie 
mains is that deposited in the vicinity of the works. The earth tem- 
peratures were carefully observed for various depths and localities. 
From such observations as have been published, it will be found that at 
about 2 feet depth the mean annual earth temperature is generally 
nearly 1.5° F. higher than the mean annual air temperature, and it 1s 
known that at such a depth the diurnal variation is nominal—being but 
0.1° F. 

It is assumed that when the gas had reached the service pipes it ba: 
the same temperature as the earth in which the mains were buried ; 
and, further, was nominally saturated with aqueous vapor for this tem 
perature. On leaving the gas mains to pass through the service pipes, 
there may be some lowering of the temperature of the gas. The amount 
of moisture deposited in consequence of this lowering of temperature 's 
believed to be trifling ; but, in any case, it must be neglected, as there 
are no means of measuring it. 

On entering the houses, etc., where the consumers’ meters are situated, 
and that are more or less artificially heated and protected from i 
clement weather, there is a raising of the temperature of the gas, whic! 
if in its passage through the meters could normally saturate itself wil’ 
aqueous vapor, would thereby give us the means of calculating the ris: 
of temperature. The quantity of water so evaporated in the meters w:s 
observed for nearly 6,000 meters, together with the quantity of ga 
which had passed through. A short summary of the results obtaine: 
is given in Table D. The figures in the column A give the avera¢ 
quantity of gas in cubic feet that had passed per “light” through tl 
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a | Gas Made, Gas Sold, Diff e, tas } > tas Sole ifference 
Quarter Ending. | Uncorrected. Uncorrected. (Unaccounted-for Gas.) , ( Scneaten eon uiguadeh tee Gas.) 
7 Thousands. Thousands. Thousands. Per Cent. | Th ds. Th ds. Th is. Per Cer , 
June.ceeeee 221,708 203,544 18, 164 | 224297 303,544 17,753. tc 
September......-. 200,343 176,592 23,751 | 197,908 176,592 21,316 
December ........ 448,452 430,391 18,061 450,449 430,391 20,058 
March. «sitevaunes 467,362 447,878 19,484 474,924 447,878 27,046 
1,337,865 1,258,405 79,460 5.94 1,344,578 1,258,405 86,173 6.41 
| 
JUNC ..apoeeseeces 230,723 213,913 16,810 232,450 213,913 18,537 
September........ 201,257 184,627 16,630 198,578 184,627 13,951 
December ........ 467,002 443,380 23,622 465,483 443,380 22,103 
March. .scis¥panee 476,559 457,840 18,719 468,756 457,840 28,916 
1,375,541 1,299,760 75,781 | 5.51 1,383,267 1,299,760 83,507 6.04 
Table D. 

Quart’r Ending 2-Light Meters. 3-Light Meters. 5-Light Meters. 10-Light Meters. | 20-Light Meters. | 30-Light Meters. 
A. B. A. B. a ae ~~ | a 1k | 8B. a. | .B 
February. ..| 2,109 1.53 2,139 1.29 4276 | 0.81 4,047 | 0.69 | 2,780 | 0.92 2,197 | 0.79 
May ..sccees 1,328 1.90 1,503 1.25 2,837 0.80 | 2613 | 0.54 | 1,924 | 1.01 1,440 | 1.00 
August..... 643 2.78 818 2.08 1,647 1.18 | 1,18 | 1390 | 111 | LB 714 |) «1.19 
November..| 1,157 2.47 1,339 1.49 2,585 1.01 | 2139 | 0.93 | 1,273 | 1.34 1,112 | 1.15 





meters, and those in B show the loss of water in grains per cubic foot of 
gas passed. 

A study of the results in Table D indicates that the quantity of water 
absorbed by the gas is affected by the velocity of the gas and the size of 
the meter ; and the smallest meter lost the largest quantity of water per 
cubic foot of gas, it would appear (as, indeed, the results indicate) that 
with the larger meters, especially those for more than three lights, the 
gas passed through too rapidly to become fully saturated with aqueous 
vapor. From the quantity of water lost by the 2-light meters, the cal- 
culated average temperature of the gas sold was 59.2° F.—a result prob- 
ably below the truth. 


The mean annual earth temperature was.......... 48.8° F. 
The same reduced to quarterly variations in the gas 
CONM i diaso ck RVC wr oeker Caddedidecduaree 46.4° F. 
Quantity of water lost by 2-light meters per cubic 
Sook GE ai Wi a dis-ws cus ccnwududn a00Cdes pdeKO wes 2.01 grs. 
Calculated temperature of the gas measured by the 
2 Lipid a Be 01 cam is edilewnsaxoumegene es 59.2° F. 
een Wadia icks crtinctindd tixednsonabus 29.93 in. 
(1) Gas mada, unoorrected ....s ci. ccseccccccccvcss 1,375,541,000 cu. ft. 
(2) Ditto, corrected to 30’ bar. and 60° F........... 1,383,267,000 ‘ 
(3) Gas sold, ete., uncorrected. .........-..eeeeeees 1,299,760,000 ‘ 
(4) Ditto, corrected to 30’ bar. and 60° F., assumed 
to be at temperature indicated by the loss of water 
in SE iin did Kes Vewiate nairitedainvass 1,298,460,000 ‘ 
Unaccounted-for gas as a difference between 3and1 75,781,000 ‘ 
RU GR, onside ste scndanierecsensse 5.51 
Unaccounted-for gas asa difference between 3and4 83,507,000 ‘ 
Ce SI Mn ck tries dies caccegncdeseee 6.04 
Unaccounted-for gas as a difference between 4and2 84,807,000 “ 
TE OO ines evcniciccdvedyessevcens —_ * 


It is probable, on other grounds, that the average temperature of the 


gas in the consumers’ meters does not differ very much from 60° F.; so | 


that it is not very unsafe to compare the uncorrected gas sold with the 
gas production as corrected to this temperature. It will be understood 
that, if the station meters are in a very exposed situation, a considerable 
error would arise on comparing the uncorrected gas sold with the un- 
corrected gas made. 








Petroleum as a Lubricant. 
caugiiiaiiodes 
Some time ago Mr. A. W. Harris, President of the Harris Oil Com- 
pany, of Providence, R. I., prepared a paper reviewing the history and 
use of petroleum, in the course of which he had the following to say 
Concerning the value of petroleum as a lubricant : 


T peculiar advantages of petroleum as a lubricant over all other 
oils re its non-oxidizable properties. This means its freedom from gum- 
mine and acids. All other oils, animal, fish and vegetable, which were 
usc’ prior to petroleum, are destructive to metals, and this destructive 


action is more noticeable where these oxidizable oils are used to lubri- 
cate the valves, cylinder and other internal parts of the steam engine. 
This destruction is accelerated by the high degree of steam heat, which 
causes the quick generation of stearic, margeric and oleic acids, that 
rapidly act on the metal surfaces, honeycombing them and eating them 
away. 

I wish now to add a word on the importance of temperature to lubri- 
cation. The uniform temperature where machinery is operated is a 
very important factor, as well as the uniform gravity and cold test of 
the oil to lubricate it, as is illustrated by the ordinary drop-feed lubri- 
cating cup, which is regulated by the opening or closing of an aperture 
near its base. It is plain to be seen that as often as the temperature of 
the atmosphere changes, or the gravity or cold test of the oilischanged, 
so will the quantity of the oil fed through the aperture of the cup vary 
in furnishing the uniform quantity necessary to lubricate the machinery 
properly. Many expensive accidents have been caused by neglecting 
to observe the above factors. 

Lubrication is a very important factor in engineering ; every engineer 
should understand how to determine its value by testing. The various 
tests to determine the value of petroleum are as follows: The flash or 
fire test ; the cold test ; the endurance or lasting qualities ; the viscosity. 
The instrument used for determining the flash or fire test of oils is very 
simple. It consists of a vessel that has a holding capacity of two ounces 
of oil, of the following dimensions: One and a quarter inches diameter 
by one and three-quarter inches long. A holder is arranged to hold 
this cup that will admit of an alcohol lamp being applied at its base. A 
thermometer is immersed in it when the oil is sufficiently heated to gen- 
erate a flash by the application of a lighted taper to its surface. The 
gas will ignite and produce a flash. Quickly observe the record of the 
thermometer. If it registers 360°, the oil is called 360 flash test oil ; if 
the heat is continued, the oil will take fire on its surface, say, at 400°. 
This is the fire test, and would be known as 400 fire test oil. Cold test 
'can be made by using an ordinary 4-ounce bottle filled with oil to be 
tested, a thermometer immersed in the oil and set in a cool place ; when 
the oil congeals at a temperature of 35°, this is denoted the cold test. 

The machine for testing the endurance of oil is constructed as fol- 
‘lows : A shaft 30 inches long, turned and ground to 24 inches in di- 
‘ameter, supported at each end by bearings and arranged to rotate at 
various speeds ; a pair of half-moon boxes are nicely fitted to this shaft. 
Immersed in a cavity filled with oil in the top box is a thermometer, 
and oil holes made to receive a given quantity of oil to be tested. The 
boxes are held together by a weighted lever, thrusting the boxes against 
the shaft with the requiféd pressure per square inch. One end of this 
shaft is fitted to a dynamometer to denote the friction between boxes 
and shaft. When the shaft is set in motion the temperature of the boxes 
is noted ; also the increase of friction by the dynamometer. As the box 
commences to increase in temperature, and the oil is partly consumed, 
the friction on the dynamometer increases. The number of minutes is 
noted from the starting up to stopping, and the result of the test is as 
follows : Eight drops of oil are used for the test of 30 gravity and of 350 
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flash test, which lasted, under a pressure of 400 pounds to the square 
inch, 20 minutes. Thereading of the thermometer to start with was 70°; 
at the close of the test, 140°. Amount of power consumed by the dyna- 
mometer to start with was ;',th of a horse power ; at the termination of 
the test, 4th horse power ; revolutions of shaft, 400. Another oil may 
be tested under the same conditions and the relative qualities of lubri- 
cation and economy intelligently compared. 

The viscosimeter is a substitute for the hydrometer for testing the grav- 
ity or density of oils. It is constructed as follows : A vessel containing 
1 pint, arranged with an orifice of ;4th of an inch in diameter, is made 
at the bottom of the vessel, a thermometer is immersed in the oil and a 
uniform temperature is maintained. The quantity of oil that will flow 
through this orifice in a given time at a given temperature is called 
the viscosity of the oil. 

The refiners and dealers have not, to my knowledge, agreed to adopt 
any particular construction of viscosimeter as astandard. When there 
is one universally adopted, and the tests come from reliable sources, we 
shall have a standard unit of viscosity which we shall have confidence in. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 


——<— > 
THe following acknowledgment explains itself : 


Epwarp C. Stingss, ATTORNEY AT Law, 
Room 5, Music Hall Building, Pawtucket, R. I., Nov. 12, 1894. 

To the Editor AMeRICAN Gas LIGHT JOURNAL: I ask the favor of ex- 
tending through your columns the heartfelt thanks of the family of the 
late Samuel G. Stiness to the Guild of Gas Managers, to the New Eng- 
land Association of Gas Engineers, to the American Gas Light Asso- 
ciation, and to the friends of my late father, who assisted, by their 
presence and many acts of kindness after his death, to uphold his family 
during that trying time. I desire to assure the members individually 
that those who were for so many years endeared to my father by long 
association and mutual esteem can never be forgotten by his family. 
Respectfully yours, EDWARD CLINTON STINEsS. 





Mr. C. L. GEROULD, Superintendent of the East Chester Gas Light 
Company, of Mount Vernon, N. Y., acting under the authority of the 
proprietors (the American Gas Company, of Philadelphia, Pa.), recent- 
ly issued the following notice: ‘‘ From November 1st the price of gas 
will be $1.50 per 1,000 cubic feet, or 15 cents per 100. There will be no 
deterioration in the quality of the gas, and any trouble will be local. 
If any consumer is so troubled a complaint to our office will be cheer- 
fully attended to and a remedy applied at once. The Superintendent 
will be greatly obliged to any citizen who will report to our office any 
street light that is not properly lighted or extinguished, or any lantern 
that the glass is broken. The posts are numbered for that purpose.” 





THE new machine shop, for the Hard Fiber Company, of Newark, 
Del., which was recently completed, was designed and built by the Ber- 
lin Iron Bridge Company, of East Berlin, Conn. The buildings are 50 
feet wide by 226 feet long, and the roof is of steel covered with the 
Bridge Company’s patent anti-condensation corrugated iron roof cover- 
ing. 





‘*OBSERVER”’ forwards the following: ‘‘The New Bedford (Mass.) 
Gas and Edison Light Company has taken possession of its handsome, 
new business offices on Middle street, and it is to be congratulated over 
the move, fer its home residence is quite complete. The building, which 
was formerly occupied as a power station, has been virtually recon- 
structed, and a notable feature of the ground floor is the handsome 
plate glass front, which enables the passer-by of a sight-seeing turn of 
mind to look upon a well arranged and extensive stock of gas and elec- 
tric fixtures, gas stoves, etc., contained in a spacious showroom prettily 
finished in North Carolina pine. The counting room is also a good 
example of the joiner’s art, and is both spacious and businesslike. In 
the rear of the counting room are the offices of the Company’s execu- 
tives, these rooms being tastefully finished in quartered oak. The 
building also contains a finely equipped workshop. Indeed, the New 
Bedford folks have good reason to be proud of their new headquar- 
ters.” 





THE death of Mr. William R. Leeds, a prominent resident of Phila- 
delphia, occurred at his home in that city, on the morning of the 5th 
inst. Deceased was born in Philadelphia in 1837, and was for years in- 
timately connected with the gas supply of the city, having served on 
the Board of Gas Trustees, from 1866 to 1877. 





Mr. G. P. BENEDICT is still considering the advisability of erectin. 4 
gas works at West Liberty, Ia., and the Mayor of the city (Mr. McC! 
seems to be inclined to urge the Council to grant Mr. Benedict a fray 
chise. It is understood that Mr. Benedict represents the Northwest (;,, 
and Electric Company, which concern is also said to be interested in {\\e 
Oskaloosa (Ia.) Gas and Electric Light Company and in the Washing 
(Ia.) Iluminating Company. 





In our issue for August 13, 1894, Mr. J. P. Gill contributed some 
‘*Comments on Mr. Newbigging’s Paper on ‘ Illuminating Power ::\( 
Illuminating Effects,’” which latter paper was printed in our issue for 
July 16, 1894. Mr. Gill’s comments were subsequently republished hy 
the Gas World (London, England), and that mention elicited in return 
from Mr. Newbigging the following statement in the Gas World for thie 
3d inst. : 

5 NORFOLK STREET, MANCHESTER, Oct. 30, 1894. 


To the Editor of the Gas World: I have read in the Gas World of 
Saturday last Mr. J. P. Gill’s comments from the AMERICAN Gas LiGut 
JOURNAL, on my paper on ‘Illuminating Power and Illuminating 
Effect.” Doubtless, if illuminating effect depends on the quantity of 
carbon present in a gas flame, and on that solely, heis right in the views 
which he has expressed. But it is just at this very point where con- 
tention begins. Illuminating power, as registered by the photometer, 
may bear a proportion to the carbon in the flame ; but lighting effect— 
or, in other words, illumination—does not depend upon this exclusively, 
but on other factors, of which Mr. Gill takesno account. Ihave pointed 
out that illuminating power and illuminating effect are by no means 
synonymous terms; Mr. Gill assumes that they are and argues from 
that standpoint. I remark above that illuminating power may bear a 
proportion to the carbon in the flame, but even here there is room for 
question. The Methven screen, when placed against an Argand flame 
3 inches in height, notwithstanding that gases of varying qualities, 
within a wide range, may be employed, gives through its slot a light of 
constant illuminating power equal to two average sperm candles. Mr. 
Gill begs the question when he commiserates the case of consumers hav- 
ing to put up with what he calls poor illuminating gas. If he had read 
my paper carefully he would have seen that the illumination was more 
a question of method of burning than of actual quality, and that I was 
prepared to back London gas of 16 candles illuminating power against 
the gas of higher quality used farther north—for all purposes of efficient 
illumination. I am glad that Mr. Gill is with me on the subject of 
quantity and intensity. If he will pursue the study of these phenomena 
he will find the key to much that is obscure in this question of com- 
parative lighting values.—Yours, THoMas NEWBIGGING. 





THE American Gas Company is laying a 12-inch main from its plant 
at Mount Vernon, N. Y., to the town limits of Pelham, which lies be- 
tween Mount Vernon and New Rochelle. Ultimately, New Rochielle 
and Mount Vernon will be connected by means of a continuation of 
this pipe line, which, of course, will mean a closing down of the gas 
plant at New Rochelle. The gas plant at the latter place is also con- 
trolled by the American Gas Company. 





THE Boston Herald, of the 11th inst., contained the following respect- 
ing gas matters in Boston and vicinity : ‘‘ President J. Edward Addicks 
has placed his resignation at the command of his fellow Directors, but 
is still a member of the Board. Messrs. Armstrong, of Boston, and 
Fred. Ayer, of Lowell, have been elected Directors of the Delaware 
Company in place of Messrs. Fitz and Dillaway, of Boston, and the same, 
with Mr. Spencer Ervin, of Philadelphia, have been constituted a com- 
mittee to tender Mayor Matthews the Presidency of the Boston (as 
Light Company and the general government of all the local Gas Com- 
panies in the Bay State list. The formal tender has not been made to 
the Mayor, but he has practically consented to take the position. The 
local gas boards are to be filled with men acceptable to Mayor Matthews, 
and Messrs. E. S. Draper and J. E. Russell have been invited to accept 
positions on the Boards. They may or may not accept. The elections 
do not occur until January.” 





Mr. James R. CHAPMAN, ex-President of the village of Saratoga 
Springs, N. Y., and formerly Secretary and Treasurer of the Saratoga 
Gas Light Company, died on the 7th inst. He was born in 1829. 





Mr. Joun I. Youna, Treasurer of the Newark (N. J.) Gas Lizht 
Company, met with a serious accident some daysago. While boarding 
a trolley car at the corner of Broad and Market streets, the car started 
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before Mr. Young had gained the platform, and he was thrown to the 
pavement. His forehead was badly cut, and the shock to his nervous 
system was severe. His physicians, however, say that no serious results 
will follow. 





Tue Monarch Gas Engine Manufacturing Company, to do business 
in San Francisco, Cal., has been incorporated with a capital of $20,000. 
The Directors are J. A. Frost, 8. W. Powell, F. A. Redmon, W. S. 
Scott and G. F. Lang. 





THE Fort Dodge (Iowa) Gas, Electric Light and Power Company has 
either changed hands or is about to be transferred to new owners. Mr. 
F. R. Meservey is the leading spirit in the new ownership, and Frank 
Andres, who has acted as Superintendent of the Marshalltown (Ia.) 
Light, Power and Railway Company for some time, will probably also 
assume charge at Fort Dodge. 





THE hearing before the Board of Gas and Electric Light Commission- 
ers, of Massachusetts, on the petition of the Boston Electric Light Com- 
pany, for permission to increase its bonded indebtedness in the sum of 
$900,000, was concluded some days ago, and is now under advisement. 
The Company’s main pleas were the need of funds to complete proposed 
extensions and to provide for the expense it was put to in the matter of 
placing its wires underground. 





GENERAL HaARBISON’S promise to cut the Hartford gas rate as soon as 
the Company’s handsome new office building was completed and occu- 
pied has been carried out; for the Directors, at a meeting held last 
Monday, unanimously adopted the following resolution: ‘‘ Voted, That 
for gas consumed, from and after December 1, 1894, the price to be 
charged shall be $1.35 per 1,000 cubic feet, less a discount of 10 cents 
per 1,000 cubic feet on bills paid at the office of the Company within 5 
days after the presentation of the same.” A net rate of $1.25 per 1,000 
for Hartford certainly looks like liberal dealing on the part of its gas 
suppliers ; but such action is only in keeping with the business prin- 
ciples that have actuated the management of the Hartford Gas Light 
Company for years. 





THE New England Electrolytic Copper Company, of Central Falls, 
R, I., has just completed an addition to its works, which addition is con- 
structed entirely of iron and steel from designs by the constructors, the 
Berlin Iron Bridge Company, of East Berlin, Conn. 





SOMETHING over a week ago the business offices of the Indianapolis 
(Ind.) Gas Company were so wrecked by a fire as to be rendered un- 
tenantable. The loss is in the neighborhood of $20,000, and the insur- 
ance will perhaps cover the damage. A temporary office was established 
immediately at 54 South Pennsylvania street, and General Manager 
Pearson says that the work of constructing an office building in every 
sense worthy of the Company will be commenced forthwith on the old 
site, which has been owned by the Company for perhaps 25 years. 





THE New Era Constructing Gas and Fuel Company recently filed 
papers of incorporation with the Clerk of Essex County, N. J. The 
capital stock is put at $200,000 ; the principal men in the concern are 
Messrs. Perey Thompson and Charles R. Knapp, of New York, and 
Franklin Noble, of Jersey City ; and the objects of the corporation are 
stated to be the manufacture of illuminating and fuel gases and the 
purchase and control of plants erected for that purpose. 





THE proprietors of the Hudson (Mass.) Electric Light Company are 
endeavoring to unload their belongings on the town authorities, so that 
the enterprise shall hereafter have the sustenance and content which 
come with municipal control. Of course, the proprietors cannot be 
blamed for this desire, for a glance at the report submitted by them to 
the Board of Gas and Electric Light Commissioners respecting the 
Workings of the Company in 1893 shows an operating expense of 
$3,092.24 against an income of $3,983.98. No allowance or charge is 
made for interest (the interest-bearing debt amounts to $4,500) or depre- 
ciation, nor is there any charge made for salaries of officers, who have 
so far been willing to work for the honor of the thing. The Company’s 
capital stock amounts to $15,000 ; and the property represented by the 
capital and debt (together amounting to $19,500) is: Dynamos, etc., 
Thomson-Houston type, equal to keeping up 45 ares, 1,200-candle power, 
anc 650 ineandescents, 16-candle power each; one 80-horse power boiler 
an one 60-horse power engine ; 35,285 feet of wire ; 71 poles ; 20 single 
arc lamps and four double are lamps—and not much else. 





4 CORRESPONDENT at Altoona, Pa., forwards the following: ‘‘ The 
Altoona gas works were shut completely on Sunday, November 4th, 





and no labor was performed by any of the Company's employees on 
that day. It was the first time that the works were closed on Sunday 
since the manufacture of gas in the city was commenced. Heretofore 
the limited storage capacity of the holders required the continuous op- 
eration of the works in order to keep up the supply of gas throughout 
the city ; but since the new holder on Seventh avenue and First street 
has been put at work the employees have been enabled to observe the 
Sabbath according to their separate beliefs. In any event, it will be un- 
necessary to work on Sunday, unless in case of an emergency.” 





APPLICATION has been made for papers incorporating the Stacdona 
Water and Light Company, of Montreal, Canada. The petitioners and 
provisional directors are Messrs. L. H. Tache, Jos. O’C. Mignault, E. C. 
Amos and C. de B. Macdonald, all of Montreal. The objects of the 
Company are to build aqueducts and to furnish water and light to towns 
and yillages in the Province of Quebec. The Company is capitalized in 
$40,000. 


SECRETARY MUELLER, of the Erie (Pa.) Gas Company, thus places 
himself on record respecting the plans of that well-managed enterprise : 
‘*Our Company has built a large new plant, in addition to the former 
works, which is now nearing completion, and which will be ready for 
operation in a short time. This new plant comprises the most modern 
gas machinery in existence, The old works have also been remodeled, 
making the entire plant one of the best equipped gas works in the 
country. This new and modern machinery will not only enable us to 
produce a gas of superior quality, but also to reduce the cost of manu- 
facture, and the Company has decided to give its patrons the benefit of 
this reduction in the cost of manufacture by reducing the price of gas. 
It is the intention of the Company to reduce the price of gas as follows : 
For gas used for lighting purposes, $1.50 per 1,000, allowing a discount 
of 25 cents per 1,000 for bil's paid on or before the 10th of the month for 
gas used the preceding month, or $1.25 per 1,000, net ; for gas used for 
fuel or power purposes, $1 per 1,000, allowing adiscount of 20 cents per 
1,000, if paid within the same time before named, making 80 cents, net. 
The day of discount is made the 10th instead of the 15th, as heretofore, 
because the continuous growth of business means more work for the 
meter and office forces. When comparing the new prices with rates 
charged by companies in other cities of like size and supplying a similar 
quality of gas it will be found that our rates are as low or lower than 
that of any other city in the country. The new price of gas for light is. 
fully as cheap as oil, when breakage of chimneys and globes is taken 
into consideration, to say nothing about the convenience and the prob- 
ability of explosion. We believe the new rate will induce many oil 
users to substitute gas for it. The amended fuel rate will enable all to 
use gas for fuel purposes, when the modern gas stove is employed with 
an eye to the observance of all possible economy. We have placed a 
large number of stoves and are daily setting more, which are giving 
excellent satisfaction. Wekeepa full lineof the best and most modern 
gas stoves which we sell to customers at cost. Stoves are exhibited in 
the office and we invite the public to call and view them ; in order to 
accommodate those who cannot call during the day we have the office 
open every Saturday evening until 10 o’clock. There is no better or 
cheaper light than gas if burners are properly attended to ; and to _ 
vent any objection on this score we clean burners or renew them when 
necessary, free of charge, if consumers will leave notice at the office of 
the Company. We aim to treat our patrons courteously, and any dis- 
courtesy by any of our employees we desire promptly reported. Next 
spring we intend extending our mains into districts not now reached. 
Anyone living in a district not now reached by us, desiring to use gas 
for light or fuel, is requested to make this known at the office of the 
Company, so his street can be considered when providing for exten- 
sions to be made next year.” 








THE proprietors of the Queen City Gas Light Company, of Buf- 
falo, whose blanket charter was a feature of the mongrel legislation 
which characterized the sessions of the New York Legislature for 1893, 
have put down a few hundred feet of pipe, in order to comply with Sec. 
3 of the grant, which specifies, among other things, that the Company 
‘* shall begin operations within 18 months after the passage of the Act.” 
Among those now interested in the Company are Messrs. Henry Alt- 
man, Philo. D. Beard and Donnelly Kirkover. 





Mr. Davip L. Hougs, who bore the brunt of the burden of con- 
struction work in connection with the development of the plant of the 
New York and East River Gas Company, has resigned, the resignation 
to take effect January 1 next. Mr. Hough did remarkably well to hold 
together for such a length of time the many discordant elements that 
‘* assisted ” the East River Company’s plant towards complction ; for it 
is an open secret that ‘‘ consulting” and ‘‘ advisory” engineers were 
numerous at all stages of the Company’s growth. 





American Gas Light Journal. 





Nov. 19, 1894. 





ss a NN 
GAS LIGHT JOURNAL |} 


—r 


MONDAY, NOVEMBER 19, 1894. 


a 
‘ 


\ 














The Market for Gas Securities. 


The market for city gas shares was feature- 
less for the week, although Consolidated was 
weaker, the shares opening to-day (Friday) at 
1204 bid, which we presume also means the dis- 
counting of the quarterly dividend of 2 per 
cent. The stock holds fairly strong, and it 
looks that some of the men prominent in the 


Company are taking quite an observing interest 
in the common stock of the New York and 
East River Company. This is quoted at 20 to 
214, and there might be a chance for a turn in 
it at these aresee. Standard shares are strong, 
on a well-defined report that the Company’s 
output is showing a remarkable increase. 

We will not venture to say anything more 
about the Brooklyn situation until something 
that is official has been announced. Meanwhile 
quotations show that the various shares are all 
firmly held. Baltimore Consolidated is at 654 
bid, ex-div., and Chicago is a trifle weaker, at 
754 bid. This stock is cheap at that figure. 
Consumers, of Jersey Ci ty, is bid for at 71, and 
the bonds are 95, bid, offered at 98. Laclede 
preferred is carrying a regular dividend of 24 
per cent., and an extra of 1 per cent., and Bay 
State is a trifle weaker at 254 bid. It seems to 
be understood that ex-Mayor Matthews, of Bos- 
ton, has determined to accept the Presidency of 
the Bay State Company. 








Gas Stocks. 


Quotations by Geo. W. Close, Broker and 
Dealer in Gas Stocks. 


16 Wau Sz., New Yorx Crrv. 


NovemsBer 19. 


All communications will receive particular attention. 
The following quotations are based on the par value of 


$100 per share. 48 

Capital. Par. Bid Asked 

Consolidated. .........++++ $35,430,000 100 1205 12 
DetEp evsceececceive 220,000 100 
4,000,000 170 
1,000,000 106 
658,000 108 
147 
100 


175 
108 
112 
150 
102 





131,818 


Municipal, Bonds....... 
BOD B icine cccice 
Richmond Oo., 8. L..... 
bed Bonds......... 
Standard Gas Co-- 
Preferred........ sepeishh 
Gas Co’s of Brooklyn. 
“ &§. F. Bonds.... 
Equity Gas Light Co... 
NE Rccsccctideniccne 
Fulton Municipal....... 


100 


1siés 


Se S88 


= a 


Williamsburgh ........... 
‘ Bonds... 





Out of Town Ges Companies. 
Bay State Gas Co.— 
54 256 
Income Bonds..... 44 45 
Soston United Gas Co.— 
1s Series S.F. Trust 7,000,000 1000 
oe 3,000,000 1000 
Buffalo Mutual, N. Y... 750,000 100 
a Bonds... 200,000 1000 
Chicago Gas Company. 25,000,000 100 
Chicago Gas Light. & 
Coke Co.— 
G’t’d Gold Bonds 
Consumers Gas Light 


80 
59 
120 
95 100 
75} 753 


83 


7,650,000 1000 814 814 
71 #76 
95 98 
202 204 
1844 187 
90° 100 
55 
654 653 
107 1074 


2,000,000 100 
600,000 1000 
7,000,000 100 
1,600,000 50 


TIMI cninicieieetenons ss 
Cincinnati G. & O. Co.. 
Consumers Toronto.... 


11,000,000 100 
6,400,000 


85 


101 


50 
East River Gas Co., 
Long Island City..... 
Preferred 


Equitable Gas & Fuel 
Co , Chicago, Bonds 


Laclede Gas Light Co. 
St. Louis, Mo.— 
Common Stock.... 
Preferred ‘ 


People’s Gas and Coke 
Co., Chicago— 

1st Mortgage....... . 

eS eos 

Peoples, Jersey City... 

“ “c Bonds.. 

Paterson, N. J.....cccee0e 


2,100,000 1000 
2,500,006 1000 

500,000  — 
25 
50 


500,000 25 


San Francisco, Cal. . 


, Cal. 
Washington, D. C....... 
Wilmington, Del. ...... 
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PROCESSES. 
Bartlett, Hayward & Co., Baltimore, Md........ baetensenes 


bhceininsihedéhshbhivevsdass 737 
National Gas and Water Co., Chicago, Ills................-. 743 
Economical Gas Apparatus Construction Co., Toronto, Ont. 755 
The Western Gas Construction Co., Fort Wayne, Ind.....0.. 742 





GAS WORKS APPARATUS AND 
CONSTRUCTION. 


James R. Floyd & Sons, New York City 

Continental Iron Works, Brooklyn, N. Y 

Deily & Fowler, Phila., Pa 

Kerr Murray Mfg. Co., fort Wayne, Ind 

Stacey Mfg. Co., Cincinnati, Ohio 

Bartlett, Hayward & Co., Baltimore, Md................. 2 
Davis & Farnum Mfg. Co., Waltham, Mass 

R. D. Wood & Co., Phila., Pa 

Isbell-Porter Company, New York City 

Fred. Bredel, Milwaukee, Wis................seesessesssss. 1 17 
United Gas Improvement Co., Phila., Pa................... 741 
Berlin Iron Bridge Company East Berlin, Conn............ 73 
National Gas and Water Co., Chicago, Ills................. 743 
Economical Gas Apparatus Construction Co., Toronto, Ont. 755 
The Western Gas Construction Co., Fort Wayne, Ind....... 742 
Humphreys & Glasgow, New York city 73 


SCRUBBERS AND CONDENSERS, 
G. Shepard Page's Sons, New York City 3 
ee I ig Ee Mien sat disscncpcematesceocs:. 7 
James R. Floyd & Sons, New York City..............00.... 752 
Continental Iron Works, Brooklyn, N. Y.................... 750 


REGENERATIVE FURNACES, 


Bartlett, Hayward & Co., Baltimore, Md................... 749 
ree, TR, TW, FIO: ov ccvonesicccccsscocees.e.... 747 
J. H. Gautier & Co., Jersey City, N. J..ccccsccccesccsccees. el 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo......... 746 


TAR AND CARBONIC ACID EXTRACTOR. 
Geo. Shepard Page’s Sons, N. Y. City........seeeeseeeeeeee 715 


AMMONIA CONCENTRATOR. 
Michigan Ammonia Works, Detroit, Mich.... 


GAS METERS. 
John J. Griffin & Co., Phila., Pa 
American Meter Co., New York and Philadelphia 
The Goodwin Meter Co., Philadelphia, Pa.............0.+5. 7 
Helme & McIihenny, Phila., Pa 
D. McDonald & Co., Albany, N. Y 
Nathaniel Tufts, Boston, Mass 
Maryland Meter and Manufacturing Co., Baltimore, Md.... 75 
Harris Bros. & Co., Philadelphia, Pa 
Metric Metal Co., Erie, Pa 


GAS AND WATER PIPES. 


Ohio Pipe Co., Columbus, Obio 

M. J. Drummond, New York City 

R. D. Wood & Co., Phila., Pa 

Warren Foundry & Machine Co., New York City........... 75: 
Donaldson Iron Co., Emaus, Pa.........--sseeesceeeecesees 75% 
Addyston Pipe and Steel Co., Cincinnati, O of 
John Fox, New YOrk City...ccccccccseveccececescccvesesess 753 


STEAM BLOWER FOR BURNING BREEZE. 


H. E. Parson, New York City....cccccscccseccsereseseseces | 17 


GAS COALS. 


Penn Gas Coal Co., Phila., Pa............. ciiniiteaates eee 745 
Perkins & Co., New York City .....ccccccccccesssscessccce: 744 
Despard Gas Coal Co., Baltimore, Md..............222+260++ 745 
Westmoreland Coal Company, Phila., Pa.....sseeesseeeeeee 245 


CANNEL COALS. 


Perkins & Co., New York City........cscccsccsecccesceecees 744 
Log Mountain Coal, Coke and Timber Co., Pineville, Ky... “45 


GAS ENHKICHERS. 


Standard Oil Co., New York City .....cccececesceeeeceeeeres 745 
The Sun Oil Co., Pittsburgh, Pa 
W. H. Townsend, New York City 


COKE CRUSHER. 
C. M. Keller, Columbus, Ind 


AIR COMPRESSORS, 
Clayton Air Compressor Works, New York City .......+.+.- 736 


COAL TAR PUMPS. 
Clayton Air Compressor Works, New York City....++ss.0++ | 


GAS GAUGES. 
The Bristol Co., Waterbury, Conn 


GAS GOVERNORS. 
Connelly Iron Sponge and Governor Co., New York City.... 
Wilbraham Baker Blower Co., Phila., Pa. 
Isbell-Porter Co., New YOr® City.cccccccceceosces eee 
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GASHOLDER PAINT. 


rhe Government Waterproof Paint Co., Boston. Mass..... 742 
New York Marine Paint Co., Poughkeepsie, N. Y.......... - 742 


SELF-SEALING MOUTHPIECE DOORS. 


Isbell-Porter Company, New York City.................... 750 
Continental Iron Works, Brooklyn, N. Y............. coccce TO 


RETORTS AND FIREBRICK. 


J. H. Gautier & Co., Jersey City, N. J........ cc cccccccc cess 746 
B. Kreischer & Sons, New York City...... PeSnwekednsecesewe 746 
Adam Weber, New York City............... eeeseces eeeseus 746 
Laclede Fire Brick Mfg. Co , St. Louis, Mo................. 746 
Borgner & O’Brien, Phila., Pa................ ebecesecscocs 746 
James Gardner, Jr., Pittsburgh, Pa................ ecees oo 1 
Henry Maurer & Son, New York City....... enasets Ssebvean e 

Baltimore Retort and Fire Brick Co., Baltimore, Md........ 746 


Parker-Russell Mining and Mfg. Co., St. Louis, Mo......... 746 
Brooklyn Fire Brick Works, Brooklyn, N. Y.....eeees-se008 @ 
PF. Bebweul, TRG TOUR Ge owe censdasdicccvecceocesccccces 736 


CEMENTS. 


C L. Gerould & Co., Mount Vernon, N. ¥.... seccccsecceses 746 
F. Behrend, NeW York Cy. ccccccccccccccccccccccccccess. 200 


GASHOLDER TANKS. 


J. P. Whittier, BROOM ys He Woes. ccccccccccccccccccececcccs 747 
BURNERS, 

c. A. Gefrorer, Phila., Pa......... PUeh Caw ee ccnéee keen ee 

Moses Ge Wares HANG EU 6a cneee snes cicctnccucscssccec’ 735 


LAVA GAS TIPS. 
D. M. Steward Mfg. Co., Chattanooga, Tenn.............++- 735 


STREET LAMPS. 


J. G. Miner, Morrisania. New York City ..... Sie eseunsedene 747 
sartlett Street Lamp Mfg. Co., New York City............. 747 


PURIFYING MATERIAL. 
Connelly Iron Sponge and Governor Co., New York City... 743 


Greenpoint Chemical Works, Brooklyn, N. Y.......... ceuw TOO 
Henry W. Douglas, Ann Arbor, MICD......seseeeeeee---seeee 743 
Read, Holliday & Sons, Ltd., New York City...... ceccevcece 736 
EXHAUSTERS. 

The P. H. & F. M. Roots Co., Connersville, Ind....... (iss TO 
Isbell-Porter Company, New York City...................- 7 

Wilbraham Baker Blower Co., Philadelphia, Pa........... 743 
Connelly Iron Sponge and Governor Co., New York City.... 743 

VALVES. 

Ludlow Valve Manufacturing Co., Troy, N. Y..........- ous Can 
Chapman Valve Manufacturing Co., Boston, Mass.......... 742 
RB. D. Wee te Ee Bs ork neicecngecesyccsscces tveneG 

Continental Iron Works, Brooklyn, N. Y.................++- 750 
John Fox, New York City......cessseee bvcdedunce ineewes ose We 
The P. H. & F. M. Roots Co., Connersville, Ind..... eccccese 100 
Isbell-Porter Co., New York City.....scceseesecees eececcess 75 

The Western Gas Construction Co., Fort Wayne, Ind....... 742 


ELECTRICAL APPARATUS, 
Wm. Henry White, N. ¥. City...c.scccccescescees Shevtncece FO 


GAS ENGINES. 
Schleicher, Schumm & Co., Phila., Pa.....cee.sssceeeeseeee 720 


ENGINES AND BOILERS. 
The Hazelton Boiler Co., New York City............. «.-.. 736 


PURIFIER SCREENS. 
John Cabot, New York City....... Ligidiasedocainsn he <eegiel vevi 


GAS STOVES. 


American Meter Co., New York and Philadelphia.......... 738 
The Goodwin Meter Co., Phila., Pa........... eendeaceues .. 754 
George M, Clark & Co., Chicago, Ills......... iienuixgen ude 737 


Maryland Meter and Manufacturing Co., Baltimore, Md.... 754 
lhe Schneider & Trenkamp Co., Cleveland, O.......++. --. 736 
Milwaukee Gas Stove Co , Milwaukee, Wis..... oe ee 341 
Luther & Lederhos, New York City.....ccsccceccesccceeeees 663 


CHINA GAS KILNS. 
F. A. Wilite, Ricanbind, Bin ds siwivie ede <escdectdiccucpecee 735 


GAS FLOW COMPUTERS. 
Wm. Comp Sg. Fit on. ciaincs¥ dnensdpacccnccdeccssss SOM 


COIN WRAPPERS. 
Alvord & Co., Detroit, MICN....sscsscccccccsssccceseceseees OOD 


PATENTS. 
\. B. Willson & Co., Washington, D.C.........sseessessee0 788 





Purifying Boxes For Sale. 


For sale, cheap, 


TWO BOXES, 


10x 14 x3, 16-in. connections and Center Seal for four boxes com- 

plete. All in first-class condition, and can be delivered imme- 

diately. For particulars address THE EAST RIVER GAS CO., 
1012-tf Long Island City, N. Y. 


T. G. LANSDEN, 
Consulting and Contracting Gas Engineer. 


Estimates, Plans and Specifications for New Works (Coal 
or Water Gas), and for Extensions or Alterations. 


Security Bidg. (Room 206), St. Louis, Mo. 




















Patent Lava Gas Tips. 
UNIFORMITY 
GUARANTEED. 


ALL SIZES 
AND SHAPES. 


D. M. STEWARD MBG. CO., 


CHATTANOOCA, TENN. 

















GREENOUGH’S 


“DIGEST OF GAS LAW” 


Frice, 35.00. 


This is a valuable and important work, a cup) | 
of which should be in the possession of every ga? 
company in the country, whether large or small 
As a book of reference it will be found invaluable 
It is the only work of the kind which has ever 
been published in this country, and is most cow 
plete. Handsomely bound. Orders may be sent 


Ae M. CALLENDER & CO., 32 Pime St., No.1 


MOSES G. WILDER, 


Mechanical Engineer, 


816-822 Cherry St., Phila., Pa. 


| 
| 
MANUFACTURER OF 


Gas 
Governors, 


Governor 
Gas Burners, 


Gas Cocks 
and Fittings, 


In addition to a full assortment of Volumetric Governors, etc., 
I am now making MERCURY PRESSURE GOv- 
ERNORS of all the usual sizes, adapted to use upon Gas 
Stoves, Furnaces, and Meters. The same careful attention to 
details of design and workmanship which has established the 
reputation of WILDER’S VOLUMETRIC GOV. 
ERNORS will be given to the new line. They have been 
thoroughly tested in many places during the past year, and have 
given entire satisfaction. The price is very low, and but for a 
complete system of machinery adapted to this work, it would be 
impossible to sell them at the price. I hope for large orders, as 
they become known, in consequence of the low price and good 
quality. 




















pensive. Write to 














nd 


A. 











INTERESTING TO GAS MANUFACTURERS! | 


‘The 
Wilke China Kiln. 
For Firing Decorated China 


with Illuminating Gas. 


AWARDED THE HIGHEST HONORS, MEDALS 
AND DIPLOMAS AT’THE WORLD’S 
COLUMBIAN EXPOSITION. 


Many Valuable Improvements 
added to this Kiln in 
the Last Year. 


Not a Toy, but a Practical 
Kiln. 
Has Never Failed to Give Satisfaction. 


Guaranteed to fire China sue- 
cessfully, and without any dis- 
coloration From fuel used. 


Thousands in use, and not a 
single failure. 

Full directions furnished with each 

Kiln sold by which any amateur can 

fire it without any previous knowledge 


of this branch of the work. Send for 
descriptive cireular. Address 


F. A. WILKE, 
Richmond, Ind. 
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THE HAZELTON OR PORCUPINE BOILER. =. BE=REWD. 


is Superior to AB: Others in German (Stettin-Didier) Clay Gas Retorts, 
Econom y; Safety, Durabil ity . BLOCKS, TILES, FIREBRICKS, FIRE CEMENT, 


Effi Cc i ency, C ap ac i ty . Stettin “Anchor” & “Eagle” Brand Portland Cement 
Quality of Steam Produced, ) Sit a6 Sn aonb 


Combustion of Fuel, Read, Holliday & Sons, Ltd, 
Accessibility for Internal and 


External Inspection=Cleaning. 


SEND FOR CATALOGUE AND REPORTS OF TESTS. ) = HYDRATED 


CORRESPONDENCE SOLICITED. 














No. 7 Platt St., N. Y. City. 











THE HAZELTON BOILER co., \eeeeemmg OXIDE OF IRON 
Sole Proprietors and Manufacturers, : -— 2 
No. 716 East 3th Street, New York, U.S. A. = = For Gas Purification. 








Cable Address, “PAILA,” New York. Bale ’ ove Analysis, Samples and Particulars on Applica 
Long Distance Telephone, 1229--18th St., New York. ,§ tion. 





Not Connected with any other Concern in the U.S. 


SA a ee ee ms roe lg 
THE CHEMISTRY OF ILLUMINATING GAS, | scrnsesstas festering Sepa. Brece 
By NORTON H. HUMPHRYS. Price, $2.40. COAL Faby ee PS. 


Orders may be sent to CLAYTON AIR COMPRESSOR WORKS, 


A. M. CALLENDER & CO., No. 32 Pine Street, New York City. 26 Cortlandt Street, New York. 














RELIABLE 


Gas Stoves, 


PARLOR GRATES and RADIATORS, ASBESTOS BACK 
and ILLUMINATING FLAME STOVES. 





Twelve new Heaters of beautiful design and finish added to our 
already large line for 1895, swelling the number of Reliable Heaters to 


48 Sizes and 106 Styles. 


Compare this number with any other two lines of Heaters on tlic 
market. Manufactured in all known styles and sizes, ranging in price 
from $4.00 to $26.00, and in finish from a plain iron to a full nickel or 
brass plated Stovee OUR NEW BRILLIANT RELIABLE No. 849 
is by far the most beautiful Cylinder Stove ever offered the public. 


SEND FOR 1895 CATALOGUE. 


The Schneider & Trenkamp Co.. 


Sole Manufacturers, 
Cleveland, Ohio. 














4 
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The Perfect Room Heaters. 


If these Radiators were simply a duplication of what has 
been done, they would be worth but a passing notice. 


One Continuous Tube 
Instead of a Single Tube Construction. 


This gives greater burner capacity. 





Central Draught Tubes. 


This permits chimney connection, 
without extra cost in fuel. 


All Parts Near Burners are Cast Iron. 
on All Outside Upper Tube Casings are 
MONS WA Ub LG Nes ee Enameled. 





—SEND FOR CATALOG.— 


GEORGE M. CLARK & COMPANY, Makers, | 49- 161 unin St., Chicago. 


’ ! 
ILLUMINATING GAS! FUEL GAS! JOS. RB. THOMAS, 


The Loomi is Process. No. 32 Pine Street, N.Y. City. 


Now in successful a a J ties ovat + gg, Ay ' rae s Falls, Mass., and | CONSULTING AND CONSTRUCTING 


The AREMPOTE Mae. Goneweting: Syston in the World. | (iss Radesnend Gentrerier 


RFURDETT LOOMIS, - =- Hartford, Conn, 4% SPHIICATIONS AND ESTIMATES 


FURNISHED. 




















The Gas Engineer’s Laboratory Handbook. = Contracts taken for all Appliances 


required at a Gas Works, 
By JOHN HORNBY, F.1.C. Price, $2.50. 


A. M,. CALLENDER & Co., e e No. 32 Pine Street, New York City. Cither for New Works or Extensions to Old Plants. 











Cox’s Gas Flow Computer. 


1. It gives at a glance the discharge of gas from pipes 1 to 48 inches in diameter and 10 to 10,000 
; yds. long, for any pressure from 0.1 to 4.0 inches of water, and any specific gravity from 0.40 to 1.00. 
COMPUTER, be 2. When the required discharge and the length of pipe are given, the diameter corresponding to 

a any pressure is at once seen. 
3. When the required discharge and the length of pipe are given, the pressure corresponding to 

any diameter is at once found. 

4. Any suitable combination of the different factows of any problem, under all possible condi- 
tions, may be immediately found. 


CAS-FLOW 


Copuriarties 


It Prevents Errors and Saves Hours of Tiresome Calculations. 
Price, $10.00, per Registered Mail. 


Where it can be seen and proved : 


A. M. CALLENDER & CO., 32 Pine St., N.Y., or WM. COX, C.E., Stapleton, N. Y. 
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CHAS. M. JARVIS, Prest. & Chief Engineer. BURR K. FIELD, Vice-President. FRANK L. WILCOX, Treasurer. GEO. H. SAGE, Secretary. 


BERLIN IRON BRIDGE CO. 






































Ti &) i. ne : i ‘i i) | Hie OE 
| il ce ii a Alid H.. 


The above illustration is taken direct from a photograph, and shows the construction of an Iron Truss Roof designed and built by us for the 
Lynn Gas and Electric Company, at Lynn, Mass. The building is 37 feet in width by 64 feet in length, with brick side walls 
and an Iron Truss Roof covered with corrugated iron. A building of this kind cannot possibly take fire, as 
the interior appointments are such that there is little or no woodwork used about the construc- 
tion of the plant, and no woodwork used about the side walls or roof. 





Write for Illustrated Catalogue. 





Office and Works, No. 6 Railroad Avenue, East Berlin, Conn. 








Avex. C. HuMPHRErsS, M.E., 


ARTHUR G. GLASGow, M.E., 
MANHATTAN LIFE BUILDING, CABLE ADDRESS, 
(64 Broavwar,) 


9 vicToria ST., 
LONDON @ NEW YORK, LONDON, S. W., 
. 
NEW YORK. HUMGLAS."* ENGLAND. 


HUMPHREYS &€ GLASGOW, 


CONTRACTING AND CONSULTING 


GAS ENGINEERS. 





WATER GAS PLANT A SPECIALTY. 
GAS PROPERTIES EXAMINED AND VALUED. 
ADVICE AS TO IMPROVEMENT OF GAS PROPERTIES AND MANAGEMENT. 





— 





— 


| To Gas Companies. DURAND WOODMAN, Ph.D., 
ZAI | We make to order CAP BURNERS to burn any amount 


under a stated pressure. Send for samples. Analytic and Technical 
m e Mar! | Also, SERVICE CLEANERS, DRIP PUMPS, and STREEI 
pa Labels re regis tered. ‘Twenty-five pe Ay ex- 


perience. We report whether patent can be MAIN PROVING APPARATUS. C Ea ES RA LT Ss at . 
eeered ¢ or not, ig Our fee not due | 
until paten to glowed. a. 330 age Bax Book Free. 


Book Free. co. A. GEFRORER, Fuel and Gas Coals, Gas, Materials for Purification, Water, ct 
aoa Omess “WASHINGTON, D.C. 248 N. Sth S8t., Phila., Pa. 





Laboratory, 127 Pear! (S0 Beaver) St. N. ¥+ 













Nov. 19, 1894. American Gas Light Zournal. 739 








AMERICAN METER C0. 











































































































































































: 
‘ ESTABLISHED 1834. INCORPORATED 1863. 
NEW YORK AND PHILADELPHIA, 
CHICAGO, ST. LOUIS, 
' SAN FRANCISCO. 
PUBLIC LIGHTING TABLE. 
‘ DECEMBER, i894. 
\\Wable No. 2. 
- i Table No. 1. || NEW YORK 
= FOLLOWING THE cITy. 
= MOON. ALL Nieut 
a LIGHTING. 
A E | Light. lextinguish. Light. i 
am P.M. | A.M. 
Sat. 1, 5.10 pw 6.00 Am} 4.20 | 6.10 
Sun. | 2} 8.10 | 6.10 | 4.20 | 6.10 
Mon.) 3} 9.20 | 6.10 || 4.20) 6.15 
Tue. | 4{10.20 | 6.10 | 4.20 6.15 
Wed.}| 5/11.20 FQ! 6.10 | 4.20 | 6.15 
Thu. | 6|12.20am| 6.10 || 4.20} 6.15 
Fri. | 7| 1.20 | 610 || 4.20] 6.15 
Sat. | 8} 2.30 | 6.10 | 4.20) 6.15 
Sun. | 9| 3.50 | 6.10 || 4.20} 6.15 
Mon. |10) 5.00 | 6.10 || 4.20 | 6.20 
Tue. |11/NoL. |NoL. || 4.20} 6.20 
Wed. 12 No I.. FM Nol. 4.2 6.20 
the Thu. |13|\NoL. Nol. || 4.20! 6.20 
Fri. |14| 5.10 pM; 7.30 Pm) 4.20 | 6.20 
Sat. |15} 5.10 8.50 || 4.20 | 6.20 
Sun. |16} 5.10 10.10 || 4.20 | 6.20 
Mon. |17} 5.10 11.20 =|} 4.20 | 6.20 
Tue. |18] 5.10 {12.40 am) 4.20 | 6.20 
Wed. |19} 5.10 LQ! 1.50 4.20 | 6.20 
Thu, |20| 5.10 2.50 4.20 | 6.20 
Fri. |21| 5.10 | 4.00 || 4.20) 6.20 
Sat. |22| 5.10 5.10 || 4.20 | 6.20 
Sun. |23) 5.10 6.20 || 4.20 | 6.20 
Mon. | 24} 5.10 6.20 || 4.20 | 6.25 
a Tue. |25} 5.10 | 6.20 | 4.20} 6.25 
— Wed: |26| 5.10 Nm) 6.20 4.20 | 6.25 
Thu. |27! 5.10 | 6.20 | 4.20] 6.25 
c., Fri. |28| 5.16 | 6.20 || 4.20) 6.25 
Sat. (29) 5.10 6.20 4.20 | 6.25 
Sun. |30} 5.10 6.20 4.20 | 6.25 
Mon. |31} 8.10 6.20 4.20 | 6.25 
TOTAL HOURS LIGHTING 
DURING 1894. 
By Table No. 1. By Table No, 2, 
Hrs. Min. Hrs. Min. 
January. ..244.10 | January. ..423.20 
February...195.30 | February. . .355.25 
March...... 206.20 | March..... 355.35 
April...... 169.40 | April.......298.50 
a 162.10 | May....... 264.50 
June .... .-135.40 | June.. .... 234.25 
— July... 0s. 146.30 | July...... 243.45 


August..... 162.20 | August .... 280.235 
September..174.10 | September... 321.15 
October.. ..211.20 | October... .374.30 
November. .221.00 | November. .401.40 
December. .245.30 | December. .433.45 











or, etc. 











Total... .2274.20 Total. ..3987.45 
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ROOTS 
GAS EXHAUSTERS. 


Recently we have had Patents allowed on important im- 











provements on our Exhausters. 
With these improvements we have taken a very decided 


step in advance of all our past efforts. 


New cuts will soon be out. 


























Inquiries 
Cheerfully 


Answered. 

















BYE=PASS »» GAS VALVES. 
Pipe Fittings of all Kinds and Designs to Suit Conditions. 


P. H. & F. M. ROOTS CoO., 


Home Office, Connersville, Ind. Branch Office, 1405-10 Manhattan Bldg., Chicago. 


S. S. TOWNSEND, Gen. Agt., COOKE & CO., Selling Agts., 163-165 Washington St., N. Y. City. 
















Nov. 19, 1894 American Gas Light Fournal, 74. 


"THE UNITED 
GAS IMPROVEMENT Co. 


DREXEL BUILDING, PHILA., PA. 


























Inquiries from any part of the United States 
should be addressed to the Philadelphia Office. 





BUILDERS OF 


THE STANDARD LOWE WATER GAS APPARATUS. 








Standard ‘‘ Double Superheater”’ Lowe Apparatus, designed for the use of Naphtha, Crude Oil, or “‘ Distillates.” 





BUILDERS, LESSEES AND PURCHASERS OF GAS WORKS. 


Water Gas Plants, either independent or auxiliary to Goal Gas Works, erected to 
meet any conditions. Apparatus designed to use any grade of Oil, 
0. and Anthracite Coal, or Gas House or Oven Coke. 








PAMPHLETS, PLANS AND ESTIMATES FURNISHED UPON APPLICATION. 
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THEE WESTERN GAS construction co. 


ForT Wayne, IND. 











Engineers & Builders. 


IMPROVED 


LOWE 


WATER GAS 
Apparatus. 


PURIFIERS, 
CONDENSERS, 
SCRUBBERS, 
EXHAUSTERS, 
CENTER VALVES, 
operating 1 to 4 Boxes. 
COAL GAS BENCHES, 


Rae Etc., Etc. 
New York Office, No. 32 Pine St., WM. HENRY WHITE, Engineer. 


— NEW YORK MARINE PAINT C0. 
LUDLOW VALVE MFG. 00,,,  SSccessors to TRACE & HADDEN. 











MANUFACTURERS OF rR. Ad 
VALV STL 
ALVES, we Beis 
Double and Single Gate, } in. to 72 in., outside and Bio 
inside Screws. Indicator, ete., for Gas, Sahel OF/ 


— ~*~ 


PAINT “ss Holders 


‘wid all Ironwork about Gas Works. 
POUGHEEEPSIE, IN. Re 


GASHOLDER PAINT. 


Use Only 


THE COVERNMENT WATERPROOF PAINT. 


Proof against Ammonia, and Absolutely Waterproof. Send for Prices and Particulars. 


THE GOVERNMENT WATERPROOF PAINT CO. 104 High Street. Boston. Mass. 


CHAPMAN VALVE MANUFACTURING CO, 


MANUFACTURERS OF 


Hydraulic Main Dip Regulators, Check Valves, | ffl : Valves and Gates for Gas, Ammonia, Water, Ec. 


=< Also, Cate Fire Hydrants with and without Independen 
Foot Yalves, Yard Wash and Fire Hydrants. : : Nozzle Valve. All Work Guaranteed. 








Water, Steam, Oil and Ammonia. 











SEND FOR CIRCULAR 
SEND FOR CIRCULAR. 


COURS A Peet Works & Gen’! Office, Indian Orchard, Mass, Treasurer’s Office, 72 Kilby & 112 Milk Sts., Boston Moss 
938 to 954 River St., & 67 to 83 Vail Av. p Chicago Office, 24 West Lake St. New York Office, 28 Platt St. 
TROY, N.Y. as St. Louis Office, L. M. Rumsey Mfg. Co., 810 North Second St 














rn 


Mass 
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NATIONAL GAS» WATER Go., 


218 La Sallie St., Chicago, I11. 











E. E. MORRELL, Vice-President and Engineer. N. A. McCLARY, Secretary and General Manager. 





IRWIN REW, President and Treasurer. . 





Builder and Operator ofr Gas Works. 





SOLE OWNER OF THE 9 SOLE OWNER OF THE 
REW APPARATUS, MORRELL APPARATUS, 
FOR THE MANUFACTURE OF CARBURETED WATER CAS | FOR THE MANUFACTURE OF CARBURETED WATER CAS 
DIRECTLY FROM LOW CRADE SOFT COAL AND CRUDE || FROM HARD COAL OR COKE AND CRUDE OIL OR NAPH- 
OIL AND NAPHTHA. THA. A WELL-KNOWN TYPE, SIMPLE, ECONOMICAL 
A DEMONSTRATED SUCCESS. © AND EFFICIENT. 


PLANS AND CUARANTEED ESTIMATES FURNISHED UPON APPLICATION. 


CONNELLY IRON SPONGE AND GOVERNOR CO., 


(Successors to CONNELIY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 


Saves money, saves labor, and is the most efficient purifying material ever offered as a 
“TRON SPONGE.” 4 i 


substitute for lime. We guarantee a large saving, both in cost of material and labo: 


AUTOMATIC OVER FOUR HUNDRED NOW IN USE! NO WORKS COMPLETE WITHOUT IT! 
WILL PAY FOR ITSELF WITHIN A YEAR! ITS SERVICE SECURES PERFECT DISTR BUTION. 


GOVERNOR REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 
: IT 1S THE ONLY RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 

















Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 
STEAM JET Compensator and Bye-Pass Valves in the most compact form possible. Occupies but 


little space; uses very little steam; saves formation of carbon in retorts; increases yield 
EXHAUSTER. 10 to 15 per cent. No works too small to use them profitably. 





Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR C0., No. 365 Canal St, New York. 


WILBRAHAM BAKER BLOWER COMPANY, |TROW MASS 


Successors to WILBRAHAM BROS., For Gas Purification. 


Philadelphia, Pa., Acts immediately, and more efficiently 


SOLE MAKERS OF than any other purifying agent 
now in use. 


THE HONTOON GAS GOVERNOR, ‘vnpoint chemical works 


JOHN SCHRIEVER, Manager. 
The Best Governor in the Market for Rotary or Greenpoint Ave. & Newtown Oreek, Brooklyn N.Y. 


ee een DOUGLAS’ FERRIC OXIDE 


For Gas Purification 
Wilb b e- E=zh ¢ Is a superior natural Hydrated Oxide of Iron. 
ra am. ag aus 6rs, Will give a higher purification per bushel than 
any other material. We ship the pure Oxide 
of Iron, containing no sawdust, thus effecting 
BAKER ROTARY PRESSURE BLOWERS a saving in freight, leaving the consumer to 
j furnish the diluent at a nominal cost. It is now 
used by the largest gas companies in the West. 


Ama Rot ary Piston. Pumps. Full information, with references to many us7rs, and prices 


delivered in any locality, furnished on application to 


Catalogues and Prices on Application. H.W. Douglas ("Gas Company ) Ann Arbor, Mich. 
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JAMES D. PERKINS. PERKINS re'd coO,, 


F. SEAVERNS. 


228 & 229 Produce HE=xchange, New York City. 


TIDEWATER SALES ACENTS FOR THE FOLLOWING 


Standard Gas Coals and Cannel: 
Qcean Mine Youghiogheny Gas Coal, 


Clinch Valley Gas 


Coal, and the 


Qld Kentucky Shale, for Enriching Purposes 


Cargo Shipments from New York, Philadelphia, Baltimore and Norfolk. 


Single carloads or more —slivered at any required point in the United States or Canada. 








SCIENTIFIC BOOE Ss. 





KlnG’S TREATISE ON THE MANUFACTURE OF COAL 
GAS. Three vols.; $10 per vol. 


GAS MANUFACTURE, by WILLIAM RICHARDS. 4to., with 
numerous Engravings and Plates, in Cloth binding. $12. 

TECHNICAL GAS ANALYSIS. $3. 

GAS CONSUMER'S GUIDE. $1. 


- 


GAS CONSUMER’S HANDBOOK, by WILLIAM RICHARDS, C.E.; 
18mo., Sewed. 20 cents. 


A PRACTICAL TREATISE ON GAS AND VENTILATION 
with Special Relation to Illuminating, Heating, and Cooking 
by Gas, by E. E. PERKINS. $1.25. 


CHEMISTRY OF ILLUMINATING GAS, by NorTON H. Hum- 
PHRYS. $2.40. 


PRACTICAL TREATISE ON HEAT, by THOMAS Box. Sec- 
ond edition. $5. 


PRACTICAL PHOTOMETRY; A GUIDE TO THE STUDY OF 


THE MEASUREMENT OF LIGHT. By W. J. Dippin. $3. 
TRAINS IN IRONWORK, by H. ADAMs. With plates. $1.75 


GAS WORKS—THEIR ARRANGEMENT, CONSTRUCTION, 
PLANT, AND MACHINERY. $5. 


COAL; ITS HISTORY AND USE, by PROF. THORPE. $3.50. 
THE GAS WORKS OF LONDON, by COLBURN. 60 cents. 


HEAT A MODE OF MOTION, by JOHN TYNDALL. $2.50. 


The above will be forwarded by 





THE MANAGEMENT OF SMALL GAS WORKS, by ©. J. R. 
HUMPHREYS. $1. 


MANUAL FOR GAS ENGINEERING STUDENTS, by D. LEE, 
40 cents. ; 
THEORY OF HEAT, by J. CLERK-MAXWELL. $1.25, 


AMMONIA AND AMMONIUM COMPOUNDS, by Dr. R. AR- 
NOLD. $2. 


THE DOMESTIC USES OF COAL GAS, AS APPLIED TO 
LIGHTING, by W. SuGa. $1.40. 


DIGEST OF GAS LAW. $5. 


DISTLLATION OF COAL TAR AND AMMONIACAL LIQUOR, 
by GEO. LUNGE. New Edition. $12.50, 


A TREATISE ON THE COMPARATIVE COMMERCIAL VAIL 
UES OF GAS COALS AND CANNELS, by D. A. GRAHAM 
8vo., Cloth. $3. 


THE AMERICAN GAS ENGINEER AND SUPERINTEND- 
ENT’S HANDBOOK, by WM. Moonzy. $3. 


A TEXT BOOK OF INORGANIC CHEMISTRY, by Professor 
VICTOR VON RICHTER. $2. 
ILLUMINATING AND HEATING GAS, by W. BuRNS. $1.50, 


HANDBOOK FOR MECHANICAL ENGINEERS, by HENRY 
ADAMS. $2.50, 


FUEL AND ITS APPLICATIONS. $7.50. 


express, upon receipt of price. 





NEWBIGGING’S HANDBOOK FOR GAS ENGINEERS AND 
MANAGERS, by THOS. NEWBIGGING. Fifth edition. $6. 


A TREATISE ON MASONRY CONSIRUCTION. BARKER. $5 


GAS ENGINEER’S LABORATORY HANDBOOK, by Jonny 
HORNBY, FI C., $2 50. 


GAS LIGHTING AND GAS FITTING, by W. P. GERHARD. 
50 cents. 


AMERICAN PLUMBING, by ALFRED REVILL. $2.00. 
ELECTRICITY. 


THE ELEMENTS OF ELECTRIC LIGHTING, Including Ele 
tric Generation, Measurement, Storage, and Distribution, by 
PHILIP ATKINSON. $1.50, 

ELEMENTARY ELECTRICITY, by ProF. F. JENKIN. 40cts 

ELECTRIC TRANSMISSION OF ENERGY, by G. Knapp. $3 


ELECTRICIAN’S POCKET-BOOK, by MONROE and JAMIESON. 
$2.50. 


MAGNETISM AND ELECTRICITY, by J.OVEREND. 40 cents. 
ACCUMULATORS, by Sir D. SALOMONS. $1.50. 
DYN. MO BUILDING, by F. W. WALKER. 80 cents. 


ELECTRIC LIGHTING FROM CENTRAL STATIONS, by « 
FORBES. Paper. 40 cents. 


DOMESTIC ELECTRICITY FOR AMATEURS, by E. Hosr! 
TALIER. $3. 


If sent by mail, postage must be added to 


above prices. We take especial pains in securing and forwarding any other Works that may be desired, upon 
receipt of order. All remittances should be made by check, draft, or post office money order. 


A. 


M. CALLENDER & CO., 32 Pine Street, New York. 
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GAS ENRICHERS. 


GAS COALS. GAS COALS. 





The Despard Gas Coal Co., 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


COK8 :E.. 


MINES, © «=  Clarksburgh, Harrison Co., West Va. 
WHARVES, = = Locust Point, Baltimore, Md. 
OFFICE, = = = 44 South Street, Baltimore, Md. 


ROUSSEL & HICKS, \ scents, BANGS & HORTON 
71 Broadway, N. Y. 60 Congress St., Boston. 


ENRICH YOUR GAS 


WITH OUR 


"BEAR GREEK” GANNEL 


Containing 
14,630 Cu. Ft. of 41-Candle Gas and 
995 Ibs. of good Coke per 


ton of 2,240 Ibs. 


Log Mountain Coal, Coke & Timber Co., 


PINEVILLE, KY. 


KELLER ADJUSTABLE 
COKE CRUSHER. 

















Sh any Size Desired. 


Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co. 


Correspondence Soiicited. 








King’s Treatise on Coal Gas, 


The most complete work on Coal Gas ever published 


Three Vols. Bound, $30. 
A. M. CALLENDER & CO., 82 Pine Street, New York. 











WILBUR H. TOWNSEND, 
Naphthas, Gas and Fuel Oils and Crude 


Petroleum for Gas Companies, 
Room 115. 29 Broadway, N.Y. City. 


a ees 


PENN GAS COAL CO. 


OFFER THEIR 


Coal, Carefully Screened -"<Prepared for Gas Purposes. 





'rheir property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on 
the Pennsylvania Railroad, and on the Youghiogheny River. 


Principal Office : 


209 SOUTH THIRD STREET, PHILA., PA. 


Points of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No. 1 (Lower Side), South Amboy, N. J. 





EDMUND H. McCuLLOUGH, Prest. CHAS. F. GODSHALL, Treas. H. C. ADAMS, Sec. 


THE WESTMORELAND COAL CO. 


Chartered 1854. 





Columbus, Ind. 


Mines situated on the Pennsylvania and the Baltimore 


| and Ohio Railroads, in Westmoreland County, Pa. 





FProiInTs OF SHIPMENT: 


strong, simple, puree, wit, PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J.. 


WATKINS (SENACA LAKE), N. Y. 





Since the commencement of operations by this rm its well-known 
Coal has been largely used by the Gas Companies of New England and the 
| Middle States, and its character is established as having no superior in gas- 


giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa. 























THE SUN OIL Co.., 


OHIO CRUDE OIL, 


388 to 41 Degrees Gravity. 
‘Toledo, O., and Pittshureh, Pa. 











Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 





Correspondence Solicited 


GAS OIL. 


26 Breadway, New York City. 
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_ RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 





JH. GAUTIER & COMPANY 


CORNER OF 
GREENE AND ESSEX STREETS, 


JERSEY CITY, N. J. 


MANUFACTURERS OF 


Clay Gas Retorts, 
Gas House Tiles, 


Fire Bricks, Etc. Etc. 


Ground Clay, Fire Brick and 
Fire Sand in Barrels, 


J. H. GAUTIER, Prest. CHAS. E. GAUTIER, Sec. & Treas. 
CHAS. E. GREGORY, V.-Prest. Davip R. DALY Gen’l Mang’r. 


Brooklyn Fire Brick Works, 


MANUFACTURERS OF 
CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 
Officc, 88 Van Dyke St., Brooklyn, N.Y. 








LACLEDE FIRE BRICK MFG. CO., 


MANUFACTURERS OF 


Fire Brick, Gas Retorts, 


ST. LOUIS STANDARD SEWER PIPE. 
Blast Furnace and Cupola Linings, every description of Fire 
Clay Material, Fire Clay Flue Linings, Chimney Tops 
Dry Milled and Crude Fire Clays, etc. 

OFFICE AND DEPOT 
901, 903, and 905 Pine Street, 


ST. LOUIS, MO. 


ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


OFFICE FOOT OF HOUSTON 8T., E.B., N.Y. 


\Gas Retorts, 


TILES, FIRE BRICK. 





AND EVERYTHING IN THE FIRE CLAY LINE. 


MANHATTAN FIRE BRICK AND 
ENAMELED CLAY RETORT WORKS. 
ADAM WEBER, Proprietor. 


Works, Weber, N. J. 
Office, 633 East 15th St., New York. 








Modern Recuperative 
Furnaces 


AND 


Standard Fire Brick and Gas Retorts. 











OWLS. BORGMER 


23°” ST. ABOVE We PACE PU AaA. 4A. S.A. 


Fire Brick 
AND 


-CLtay RETORTS# 
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Works, 
LOCEPORT STATION, PA. 


— ESTABLISHED 1864.— 


JAMES GARDNER, JR.., 


Conestoga Bldg., Wood & Water Sts, 
PITTSBURGH, PA, P. 0. Box 373. 


Successor to WILLIAM GARDNER & SON. 


Fire Glay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE MciILHENNY RECENERATIVE BENCHES FOR THE U. S&S. 








HENRY MAURER & SON, 


(ESTABLISHED 1856.) 


q EXCELSIOR FIRE BRICK & CLAY S 


ETORT WORK 


WORKS, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d St., N. Y 
Clay Gas Ketorts, 


BENCH SETTINGS, 
Fire Brick, Tiles, Etc. 








GEROULD'S IMPROVED RETORT CEMENT. 


A cement of great value for patching retorts, putting on mouth- 
pieces, making up all bench-work joints, lining blast furnaces 
and cupolas. This cement is mixed ready for use. Economic 
and thorough in its work. Fully warranted to stick. 

a» tsi ak go) pounds, at 

n Casks, 400 to ) pounds at 5 cents r pound. 

In Kegs, 1€0 to 200 ~a “— 

In Kegs less than 100 “* eT 


C.L. GHROULD & 5 OO... 


N. 3d & Prospect Avs., Mt. Vernon, N.Y. 
Western Agent, H. T. GEROULD, Centralia, Ills. 


Parker-Russell 
Mining and Mfg. Co., 


CITY OFFICE, 


Mermod-Jaccard Bldg., Rooms 307 & 308, 
Broadway & Locust St., St. Louis. Mo. 


” PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost entirely in 
the manufacture of 


Materials for Gas Companies 


We have studied and perfected three important points. Our re- 
torts are made to stand chenges of temperature, the strongest 
heats of the furnace, and the abrasion of feeding and emptying. 
We have the exclusive Agency for the West of the celebrated 


Kloenne-Bredel Full Depth and 
Semi-Recuperator Benches, 


And also furnish and build 


Our Own Styles Semi«Recuperator Furnaces 
for the use of Coal or Coke as fuel. 








THOS. SMITH, Prest. Avaust LAMBLA, Vice-Prest. & Supt. 


BALTIMORE 


RETORT & FIRE BRICK CO. 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 





Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Red and Buff Ornamental Tiles and Chim. 
mey Tops. Drain and Sewer Pipe (from 
3 to 30 imches) Baker Oven Tiles 
13x 13x3 and 10x10x2 


WALDO BROS., 88 WATER 8T., BOSTON, MASS 
Sele Agents the New Engiand States. 








Kine’s Treatise on Coal Cas. 


Standard text-book for the Engineers and Managers of Gas Works, and for all who are concerned or take an interest in the manufac 
ure and distribution of Coal Gas, and in the utilization of the Secondary Products resulting therefrom; treating also of the Gas Engin: 
A. M. CALLENDER & OO., 32 Pine Street, N.-Y. City. 


and of Gas Cooking and Heating Appliances. 


In Three Volumes. Price per Vol., $10. 
Sold either by Volume or in Sets. 
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FRED. BREDEL, 6... 


PROP’R OF KLOENNE AND BREDEL PATENTS. 


Recuperative Furnaces, Purifying Machines, 








x Gas Apparatus. x 





No. 118 Farwell Avenue, Milwaukee, Wis. 








Special Trays for iron Sponge or Oxide of Iron. 


CHURCH’S TRAYS a Specialty. 


Reversible, Strongest, Most Durable, Most Easily Repaired. 





Cant 





FA 


306-310 Eleventh Avenue, New York. 
We also make the Cheapest and Strongest 
REVERSIBLE BOLTED TRAYS IN THE MARKET 
Send for Circulars. 


BRISTOL’S 


recorvine PREOSURE GAUGE 


For Continuous Records of 


GASHOLDER TANKS AND 


GAS WORKS MASONRY COMPLETE 


Street Gas Pressure. Plans prepared and Estimates furnished at short notice 
menial 
- Simple in Construction, J. P. WHITTIE R, 


Accurate in Operation, | 70 Rush St., Near Division Ave., Brooklyn, N. Y. 














Low in Price, 
Fully Guaranteed. 


Send for Circulars. 


THe BRISTOL CO. 


Waterbury, Conn. 








The Cas Engineer’s 
Laboratory Handbook. 


By JOHN HORNBY, F.I.C. 
Received Medal at World’s Price, $2.50. 
Columbian Exposition. | a. m. cALLENDER & CO., 32 Pine Street N. Y. City 

















FLEMMING’S 
GeneratorGas Furnace 





Materials furnished and Benches erected by 


JH, GAUTIER & CO., - Jersey City, N. J. 


\ddress as above, or D. D. FLEMMING, Jersey City, N.J. 











AMERICAN 
GAS LIGHT JOURNAL. 
$3.00 per Annum. 


A. M. CALLENDER & C3), 
32 Pine Street, N. ¥ 


MANUFACTURERS OF 


Bartlett Street Lamp Mts. Co. 
=, Globe Lamps, 


FOR 
Streets, Parks, Public 
Buildings, Railroad 
Stations, etc. 


LAMP POSTS 


A Specialty. 


Office and Salesroom, 


40 & 42 COLLEGE PLACE, - - N.Y. CITY 


Gas Companies and others intending to erect Lamp 
and Posts will do well to communicate with us. 





The Miner Street Lamps, 
Jacob G. Miner, 


No. 823 Eagle Ave., New York, N. Y.| 
LE CT ALE NE CELT A A A ETE 











Farson’s Steam Blower, 


FOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZE 
OR OTHER WASTE MATERIAL. 


PARSON’S TAR BURNER 


FOR UTILIZING COAL TAR AS FUEL, 


PARSON’S AIR JET TUBE CLEANER, 


FOB CLEANING BOL.ER TUBES, 


These devices are all first-class. They will be sent to anv responsible party for trial. No sale 
unless satisfactory. Manufactured by the WATERTOWN STEAM BLOWER COMPANY 





H. E. PARSON, Supt., 621 Broadway, N. Y 
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DAVIS & FARNUM MFG. CO. 


WAT THAM, MASS. 


PRINCIPAL OFFICE AND WORKS, WALTHAM, MASS. BOSTON OFFICE, Room 18, Vulcan Building, 8 Oliver Street. 








Single, Double and Triple- y == == —— = Tubular, Pipe and Sinuous 
Lift / ai gete -N e+ Friction 


Gasholders Bee Condensers 
of any Capacity. ‘ ; 7 . RS, of all Sizes. 





Steel Tanks iN = | Fa _| Iron Roof Frames 
for Gasholders. a i ie — ¢ 4 and Floors. 








PURIFYING BOXES, CENTER SEAL «fe . BENCH WORK, REVERSIBLE LIME 
OR VALVE CONNECTIONS. ee TRAYS. 











SELF-SEALING AND PRESSED STEEL MOUTHPIECE LIDS. 
Coke Barrows, Coal Wagons, and all Apparatus Requisite for a Complete Gas Plant. 


— ALSO —— 


GAS AND WATER PIPE, FLANGED PIPE, 


Sugar House Work, and Special Castings of all Description. 


INCREASE YOUR PURIFYING CAPACITY 


BY THE USE OF THE 


“Crighton” Four-Box Center Seal Cap. 











Having recently perfected and patented a Five-way Center Seal Cap, we are now in position to offer and 
recommend it to Gas Companies for increasing their purifying capacity at a moderate cost. 

With this Cap you can have all your Purifying Boxes in constant use, and where four boxes are in 
operation at one time, the capacity is increased one-third. 

Your present Center Seal can be used, and will only require a new Cap. Under ordinary circum- 
stances the change can be made in one day, and will not necessitate the disturbing of your connections. 

Now is the time to make the change, as the work can be done to good advantage during the 
season of your lightest output. 

For information and prices address 


KERR MURRAY MFG. CO., 


Manufacturers of Gas Works Apparatus and Holders, 
FORT WAYNE, IND. 
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BARTLETT, HAYWARD & CO. 


1, MID. 











GASHOLDERS. 


Triple, Double & Single-Lift g ie eS PANY \ iY Vin“ PURIFIERS. 


CONDENSERS. 





im intr Ta. 


Scrubbers, 


ROOF FRAMES. 


Bench Castings. 





Girders. 
OIL STORAGE TANKS. 


Boilers. 








Three Four-Lift Gasholders, each of 4,289,500 Cubic Feet Capacity, Erected in Chicago, 


The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 





MILL’S REVERSIBLE LIME TRAYS. 


Gas Works Designed and Constructed. 


Coal Tar Genealogical Tree 


MR. T. VINER CLAREEH, of London, Hmne., 


Having compiled a novel Chart or Map illustrating the various 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 











In the form of a Genealogical Tree, including all the products discovered to date (the total number amounting to near 700), offers for sale a 
limited number of copies in Colors, mounted on Linen, with Rollers. Price, $3.50. Orders may be sent to 





A: M. CALLENDER & CO., - - No. 32 Pine Street, New York. 
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Millville, N. J. 
Foundries and Works: {glorence, a 
Camden, 


MANUFACTURERS OF 


CAST IRON PIPE | 


SOLE MAKERS OF 


THE MITCHELL SCRUBBER 


(PATENTED) 


PURIFIERS, CONDENSERS, SCRUBBERS. 


THE HOPPER AUTOMATIC GAS GOVERNOR. 
SENCH WORK. PLATE GIRDERS. 
IRON FLOORS AND ROOFS. 


R. D. WOOD & CO. 


400 Chestnut Street, PHILADELPHIA, PA. 


ENGINEERS, 
IRON FOUNDERS, 
MACHINISTS 


BUILDERS OF 


GAS HOLDERS 


Single, Double and Tripie Lifts, with or without Wrought Iron or Steel Tanks 
PEASE’S PATENT WIRE ROPE GUIDING FOR GAS HOLDERS 


CUTLER’S 


PATENT FREEZINC PREVENTER 
FOR GAS HOLDER CUPS. 


THE TAYLOR REVOLVING BOTTOM GAS PRODUCER, 





+ HEAVY LOAM CASTINGS, DUNHAM SPECIALS, HYRAULIC WORK 


LAMP POSTS, VALVES, ETC. 








ISBELL-PORTER CoO., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Ironwork and Maehinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 Broadway, New York Gity. —orrices- Bridge & Ogden Sts., Newark, N. J. 














The Continental [ron Works, 


THOMAS F. ROWLAND, President, 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, JR., Secretary & Treasurer. 


BROOKLYN, N. Y. 


TAKE EAST TENTH OR TWENTY-THIRD STREET FERRIES FROM N. Y. TO GREENPOINT. 





BUILDERS OF 


Gas Holders. 


Single and Multiple Section Gas Holders a Specialty. 


Wrought Iron Gas Holder Tanks. 
BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or “D” Retorts. 








THE MANAGEMENT OF SMALL GAS WORKS. 


By C. J. R. HUMPHREYS. 
Frice $1. 


A. M. CALLENDER & CQ., No 382 Pine Street, New York. 
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GAS WORKS APPARATUS AND CONSTRUCTION. GAS WORKS APPARATUS AND CONSTRUCTION. 
ye BAAS H. RANSHAW, Prest. & Mangr. T. H. Breen, Asst. Mangr 
WILLIAM STACEY, Vice-Prest. R. J. TARVIN, Sec. & Treas. 


THE STACEY MANUFACTURING CO. 


Established 1851. 
Single, Double and Triple-Lift 


GASHOLDERS, 


Of any Capacity, with or without Wrought Iron or Steel 
Tanks. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benches, Roof Frames, 
OIL STORACE TANKS. 


Pressed Steel Mouthpiece Lids, Self- 
Sealing Mouthpiece Lids. 


Cincinnati, Ohio. 


THE WALKER TAR # CARBONIC ACID EXTRACTOR. 


More than 8$3OO im Use. 
REMOVES ALL THE TAR AND A LARGE PART OF THE CARBONIC ACID. 
Ask the Brooklyn Gas Company, the Bridgeport Gas Co., the 


Brookline Gas Co., the Nassau Gas Co., the Providence Gas Co., the 
Trenton Gas Co., and a number of others which we can’t name for 
want of space, if IT won't. 


GEORGE SHEPARD PAGE'S SONS, 


























ilo 
s 














0 | 





Wx 
Wan 



































Bult by (SBELL-PORTER CO., 245 hate: N. f. Sole Agents. 69 Wall Street, New York. 
GEORGE R. ROWLAND, H.C. SLANEY, | JOSEPH P. GILL, 
Formerly with the Continental wen Works. : 4 | GAS ENGINEER ' 
be Draughtsman and Constructing Engineer, | 72S EIT SAT OST cyst, cnoom $1), N.Y. ity. 
struction Of bew worts or alteration of old works Special 400 Sixth Steest, Bapetayn, He 5. Plans, Estimates and Specifications furnished 
6 attention given to Patent Office drawings. Plans, Specifications and Estimates furnished for New | for new works, Coal or Water Gas, and 
We Office, No. 245 Broadway, N. Y. City. Works, Alteration or Extension of Old Plants. | for alterations and extensious. 
WM. HENRY WHITE 
e “ 
ds No. 32 Pine Street, - - - New YorE City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited 
Plans and Estimates Furnished. 


\\ 
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LAUREL IRON WORKS. 


Office, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 














4 Single or Telescopic. With or Without Iron or Steel Tanks. 
OlL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 


J AME Successors to HERRING & FLOYD, 
§ R. FLOYD & SONS. Oregon Iron Works, 
West 20th and 21st Streets, Between 10th & 11th Avenues, New York City. 


Engineers and Contractors for the Construction of Gas Works. 


MANUFACTURERS OF ALL KINDS OF CASTINGS AND GENERAL IRONWORK FOR GAS APPARATUS. 


Bench Castings, Regenerative and Half Regenerative Furnace Castings, Condensers, Tower Scrubbers, Mechanical Scrubbers, Purifiers, Malleable Iron Retort Lids, Self-Sealing 
Retort Lids, Hydraulic Hoist Purifier Carriage, Crosses, Tees, Bends, Angles, Reducers, S-Bends, Sectional Sleeves, Plugs, Caps, Street Drips, etc., always on hand. 


WOOD'S GAS SCRUBBING AND ENRICHING APPARATUS. 


In use at Syracuse, Auburn, Watertown, Cortland and Geneva, N.Y.; Elizabeth, N. J.; Boston, Mass; Jamaica Plain, Mass.; Providence, R.I.; Northern Liberties Gas Co., Phila. 


Sole Manufacturers of the OGDEN QUICK-MOVING VALVE. 


Premium Awarded, World’s Columbian Exposition. 
SELLER’S CEMENT. Plans, Specifications and Estimates furnished for the Construction of New or the Alteration of Old Works. 


A CONVENIENT 


The American Gas Engineer — pinneR for the JOURNAL. 














STRONG. 


and Superintendent's Handbook. Gs] °° 


SIMPLE 


By WM. MOONFY. | eo 


HANDSOME. 





: Price, $1. 
S50 Pases, Full Gilt Morocco. Price. $8.00- i ee “pa 
. A.M, Callender 
& Co., 


A. M. CALLENDER & CO.. 32 Pire St.. N.Y ) 82 Pine st, 


wanes . 2<q% N.Y. Citr. 


NEWBIGGING'S HANDBOOK © te chemistry ot 


Illuminating Gas. 


POR GAS ENGINEERS AND MANAGERS, so-so oe 


The present (the fifth) edition narks an important advance on those 
that have gone before. Considerable additions have been made to the text Management of 





























and much of it has been rewritten and otherwise improved. 
Small Gas Works. 


Price, Cloth, $6.. 


By C. J. R. HUMPHREYS. Price, $1. 


A.M. CALLENDER & co., 32 Pine St.. N.Y. Ja. M. CALLENDER & CO., 32 Ping St., N.Y. C1". 
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GAS AND WATER PIPES. 


GAS METERS. 





THE OHIO PIPE COMPANY, 


MANUFACTURERS OF 


(ast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINGS. 


as-Honse Bench Castings, Hydraulics, Lamp Posts, Flange Pipe 
and Specials, Architectural Castings, Building Culumns, 
Joists, Cellar Grates, Sash Weights, etc. 


GENERAL FOUNDERS AND MACHINISTS 


Columbus, Ohio. 








JOHN EF*"OxX, 


160 Broadway, N. Y. 


“CAST TRON GAS«WATERPIPE 





SPECIAL CASTINGS, FLANGE PIPE, 
FIRE HYDRANTS, STOP VALVES, 
LAMP POSTS, Etce., Etc. 


General Foundry and Machine Work. 


WARREN FOUNDRY 





Established 1856. 


AND MACHINE 6O., 


Works at Phillipsburgh, N. J. 


New York Office, 160 Broadway. 


) CAST IRON WATER AND GAS PIPE, 


FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, etc., etc 








M. J. DRUMMOND, 


Ti) 


SPECIAL CASTINGS AND LAMP POSTS. 








Office, Corbin Building, 192 Broadway, N. Y. 


GEORGE ORMROD. Manegr. & Treas.. Emaus, Pa 
JOHN DONALDSON, Prest , Betz Bldg., Phila., Pa 


EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, PA 





MANUFACTURERS OF 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 





Also, FLANGE PIPE, LAMP POSTS, Etc. 








THE ADDYSTON PIPE AND STEEL COMPANY, 


CINCINNATI, OHIO. 


CAST IRON. 


ee 





Purifiers, Condensers, Serubbers & Center Valves 
SPECIALS, FLANGE PIPE, AND LAMP POSTS. 








N. Y. AGENCY, 


| 
| 
Bartlett Lamp My, Co,, [ 


40 College Place, 
New York City. 


Telephone, 1125 Courtlandt. 


- : be J, 
TRE ey ety 
a ipa ety els it 
STOO RE Birks Peers TM 





Special 





METRIC METAL GO., 


MANUFACTURERS OF 


fry (as Meters 


FOR ALL KINDS OF SERVICE. 





Attention Paid to 





Agts.. MCELWAINE-RICHARDS CO., 62 4.64 W. Waryland St., Indianapolis, Ind 


Factory 
and Office 


Erie, Pa. 


ESTIMATES FURNISHED 
ON APPLICATION. 
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INATTFAAN TE TOBILIS, 


153 Franklin St., Boston, Mass. 
Cc. W. HINMAN, - - Manager. 


MANUFACTURER OF 


DRY GAS METERS. 
| Station Meters of any Capacity. 


sesame me Test aun.d Experimental Meters, Pressure Registers, Pressure Gauges 


With the best fecilities for | METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 








manufacturing, is 2nabl 


i k . e 
andumswerorders ‘ompty. Apparatus for the Chemical Testing of Gas and Gas Liquor. 








CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 








Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, i122 & 124 Michigan St. 
NEW YORK, 838 Broadway. SAN FRANCISCO, 22! Fron; St. 
BOSTON, 92 Water Street, Rooms 2! and 22. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc. 








“Success” and “Perfect” Gas Stoves. 








Histabliashed 1849. 


HARRIS BROS. & CO. 


Twelfth and Brown Streets, Phila., Pa. 
Agency, 67 & 69 S. Canal Street, Chicago. 


Manufacturers of Wet and f}ry fas Meters, 


STATION METERS, METER PROVERS, 
ASEPHRIMEANTAL METERS, SHOW OR GLAZED METERS, 
Pressure and Vacuum Registers, Cauges, Photometers, Drip and Bell Pumps, Etc., Etc. 


PROMPT ATTENTION GIVEN TO ALL ORDERS. METERS THOROUGHLY REPAIRED. ESTIMATES FURNISHED FOR 
STATION METFRS OF ALL SIZES. CORRESPONDENCE SOLICITED. 








THE GOODWIN METER CO., 


1012-1018 Filbert Street, Philadelphia, Pa. 


GEORGE B. EDWARDS, Agent, 
113 Chambers Street, N. Y. City. 
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GAS METERS. GAS METERS. GAS METERS. 





WM. N. MILSTED, Prest. and Genl. Supt. WM. H. HOPPER, Vice-Prest. PAUL 8S. MERRIFTIELD, Sec. and Treas. 


THE AMERICAN METER CoO. 


Established 1834. Incorporated 1863. 


PRESSURE REGISTERS. METER PROVERS. 
PRESSURE. & VACUUM REGISTERS. PORTABLE TEST METERS. 


WET AND DRY GAS METERS. 
STATION METERS. 


EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 
Branufactorices: GAS STOVES. rare es 
SUGG@’S “STANDARD” ARGAND BURNERS, Se ee 
512 West 22d St., N. ¥. SUGG’S ILLUMINATING POWER METER, 810 North Second Street, St. Louis. 
Arch & 22d Sts., Phila. Wet Meters, with Lizar’s “‘Invariable Mcasiring”? Drum. 222 Sutter Street, San Francisco. 








EAEL ME & MeceiLHENN yY, 


(Established 1848.) 


CAS METER MANUFACTURERS, 


Nos. 1339 to 1349 Cherry Street, Philadelphia, Pa., 
WET AND DRY GAS METERS, STATION METERS, EXPERIMENTAL METERS, METER PROVERS, 


Center Seals, Pressure Registers, Governors, Indicators, Photometers, and all other kinds of Apparatus for use in Gas Works 
FOULIS’ PATENT STATION AND DISTRICT GOVERNORS. 
REPAIRING DEPARTMENT.—We employ a special force of skilled workmen repairing meters of all makers. 


D. McDONALD & CO., 


Established 1854. 





a” 








154 West 27th Street, 51, 53 & 55 Lancaster St., 34 & 36 W. Monroe St., 
NEW YORK CITY. ALBANY, N. Y. CHICACO, ILL. 





MANUFACTURERS OF 


Wet and Dry Gas Meters 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS & PRESSURE GAUGES. 


Meters of all makers Thoroughly Repaired. 











W. H. PEARSON, J. T. WESTCOTT, L. L. MERRIFIELD, 
President. Gen’! Mang’r & Treas. Chief Engineer. 


The Economical Gas Apparatus Construction Co., Ld. 


269 Front Street, East, - - Toronto, Canada. 





ENGINEERS AND BUILDERS 


OF THE 


Improved lowe Water Gas Apparatus 


Designed to give the Greatest Efficiency when using any kind of Oil, 
Anthracite Coal, Gas House or Oven Coke. 


New Gas Works Built, Present Gas Plants, either Coal or Water, Remodeled. 


Catalogues, Plans and Estimates Furnished upon Application. 








= 





LOWE WATER GAS APPARATUS, MERRIFIELD=“WESTCOTT—PEARSON SETTING. 
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NATHANIEO TOERIS, 


153 Franklin St., Boston, Mass. 
Cc. W. HINMAN, - - Manager. 


MANUFACTURER OF 


DRY GAS METERS. 
Station Meters of any Capacity. 


Establishea imag, cSt aud Experimental Meters, Pressure Registers, Pressure Gauges 


_witn the tet teontin or METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


furnish relirY¥4 vork 


and answer orders ‘omptly. Apparatus for the Chemical Testing of Gas and Gas Liquor. 














CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 








Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, i122 & 124 Michigan St. 
NEW YORK, 838 Broadway. SAN FRANCISCO, 22! Fron; St. 
BOSTON, 92 Water Street, Rooms 2! and 22. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc. 








“Success” and “Perfect” Gas Stoves. 


Bistabliahed 1849. 


HARRIS BROS. & CO., 


Twelfth and Brown Streets, Phila., Pa. 
Agency, 67 & 69 S. Canal Street, Chicago. 


Manufacturers of Wet and f}ry fas Meters, 


STATION METERS, METER PROVERS, 
AXPHRIMENTAL METERS, SHOW OR GLAZED METERS, 


Pressure and Vacuum Registers, Cauges, Photometers, Drip and Bell Pumps, Etc., Etc. 


PROMPT ATTENTION GIVEN TO ALL ORDERS. METERS THOROUGHLY REPAIRED. ESTIMATES FURNISHED FOR 
STATION METFRS OF ALI. SIZES. CORRESPONDENCE SOLICITED. 














THE GOODWIN METER CO., 


1012-1018 Filbert Street, Philadelphia, Pa. 


GEORGE B. EDWARDS, Agent, 
113 Chambers Street, N. Y. City. 
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GAS METERS. GAS METERS. GAS METERS. 





WM. N. MILSTED, Prest. and Genl. Supt. WM. H. HOPPER, Vice-Prest. PAUL 8S. MERRIFIELD, Sec. and Treas. 


THE AMERICAN METER CoO. 


Established 1834. Incorporated 1863. 


PRESSURE REGISTERS. METER PROVERS. 
PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 


GAS STOVES. ( seennaedeemteneinamt 
SUGGS ‘“ STANDARD 9° ARGAND BURNERS, 125 & 127 S. Clinton Street, Chicago. 
SUGG’S ILLUMINATING POWER METER, 810 North Second Street, St. Louis. 


Wet Meters, with Lizar’s *“‘Invariable Mcasiring’®? Drum. 222 Sutter Street, San Francisco, 


WET AND DRY GAS METERS. 
STATION METERS. 
EXHAUSTER GOVERNORS. 
DRY CENTER VALVES. 
GOVERNORS FOR GAS WORKS. 


512 West 22d St., N. Y. 


Manufactories: | 
Arch & 22d Sts., Phila. 








EAESL ME & MeiLHENN y, 


(Established 1848.) 


CAS METER MANUFACTURERS, 


Nos. 1339 to 1349 Cherry Street, Philadelphia, Pa., 
WET AND DRY GAS METERS, STATION METERS, EXPERIMENTAL METERS, METER PROVERS, 


Center Seals, Pressure Registers, Governors, Indicators, Photometers, and all other kinds of Apparatus for use in Gas Works 
FOULIS’ PATENT STATION AND DISTRICT GOVERNORS. 
REPAIRING DEPARTMENT.—We employ a special force of skilled workmen repairing meters of all makers. 


D. McDONALD & CO., 


Established 1854. 





Fn 








154 West 27th Street, 
NEW YORK CITY. 


51, 53 & 55 Lancaster St., 34 & 36 W. Monroe &St., 
ALBANY, N. Y. CHICACO, ILL. 








MANUFACTURERS OF 


» Wet and Dry Gas Meters 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS & PRESSURE GAUGES. 


Meters of all makers Thoroughly Repaired. 








W. H. PEARSON, J. T. WESTCOTT, L. L. MERRIFIELD, 
President. Gen’! Mang’r & Treas. Chief Engineer. 


The Economical Gas Apparatus Construction Co., Ld. 


269 Front Street, East, - - Toronto, Canada. 





ENGINEERS AND BUILDERS 


OF THE 


Improved Lowe Water Gas Apparatus 


Designed to give the Greatest Efficiency when using any kind of Oil, 
Anthracite Coal, Gas House or Oven Coke. 


New Gas Works Built, Present Gas Plants, either Coal or Water, Remodeled. 


Catalogues, Plans and Estimates Furnished upon Application. 











LOWE WATER GAS APPARATUS, MERRIFIELD=-WESTCOTT-PEARSON SETTING. 
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The Advertisement of the 


OTTO GAS ENGINE WORKS, 


33d and Wainut Streets, Philadelphia, 
New York, 18 Vesey St. Boston, 19 Pearl St., Chicago, 245 Lake St., 


Occupies this space every alternate week. 


JOHN J. GRIFFIN & CO., 


1513-1515-1517-1519-1521 Race Street, Philadelphia. 


52 Dey Street, New York. 75 N. Clinton St., Chicago. 
WM. S. GRIBBEL, Manager. | FREDERICK WAUGH, Manager. 














MANUFACTURERS OF 


, STATION METERS, && 
)CONSUMERS’ METERS,\ 


Provers, Registers, Gauges, Experimental Apparatus, Etc. 


Prompt Attention Giwen to All Repairing. 


OUR SPECIAL NATURAL GAS METER 


Is the Best ever offered. Over 30,000 now in use. 
We manufacture in the United States, under the SAWER & PURVES PATENTS, the 








Positive Prepayment Meter. 


_ 


_. SIMPLE . 





This Meter is an un- 








qualified success in 














DURABLE ~. ! ae Great Britain. 


Its simplicity of con- 








ACCURATE 


struction, and the 








RELIABLE 





positive character of 








the service performed 








All Parts | | r ] bi by it, have given it 














Interchangeable ba | a pre-eminence. 


ordinary Meter. Saves MONEY, TIME and 
‘CONSUMERS, ‘Dispenses with “DEPOSITS” and increases OUTPUT. 





